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Diamond belongs to tho space-group (J]^ and the characters of this group are use¬ 
ful in tho study of the normal frequencies of the crystal. In tho existing literature the 
characters of are available when tho yjriniitivo Bravais translations have orders 
upto four only. In this paper tho characters are obtamc<l for translations of arlilrary 
order. Seitz (Ann. of Maths, 37, 17, 1936) showed that space-groups are solvable and 
all tho representations of a solvable group O could be obtained from those of a maximum 
solf-conjugate sub-group of O, Starting from an Abelian sub-group A of G and succes¬ 
sively using tho above method for every sub-group in the composition series of con¬ 
taining A, one could obtain all the representations of G. This process could bo consider¬ 
ably simplified by taking the sub-group 0(r) of G which keep a representation B of A 
invariant. 0(r) is not necessarily a self-conjugate sub-group of G. TIk^ ropreseutations 
of ff(r) which are built up from It are calked non-spurioiis representations. Herring, 
(J. Franklin Inst. 233, 525, 1942) obtained only the non-spurious representations of 
using tho laboilous method of constructing ihe algebra of the conjugate classes. 
(Also see W. Doring and V.Zeliler, Ann. Physik, 13, 214, 1953). Seitz’s nudhod may be 
adopted to obtain the representations of 0 directly from those of G{r) using the monomial 
method. Taking in turn, tho complete sot of ii reducible representations of the vmder- 
lying Abelian Oroup A, all the i-oprosentations of O are constructed. 
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2. Matrix method of Analysing the (^neral Finite Rotation in Hyperspace 

N. N. Giiosit, Santiniketan 

A 2r-dunen8ional finite rotation in a euclidean n-space is represented 'by' an ortho¬ 
gonal transformation of the type X' = ez|) o Xt where q is a skew-symmetric matrix 
of order n and rank 2r. Making use of the characteristic equation of c, the transfor¬ 
mation is reduced to a special, form which involves a set of 2r functions expressed in 
series. When, however, the eigenvalues of the skew-ssmimrtric matrix a ore all 
distinct it is further shown that the 2r-dimensionaL rotation may he performed by^meanS 
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Geometric and Harmonic Cliains of Equal Spheres 

Sahib Ram Mandan,. Khahagpur 

Tho fascinating method of Grassmaun (H.O. Fordor, ‘ Calculus of Extensions) 
iMUj)toy*‘Jd in an earlier work, ‘Hcirmoiiic chains of equal circles’ (in press, Read af the 
43rd Session of th(3 Indian Science Congress Association hold at Agra in Jan. 1956 and 
abstract published in its Proceedings) has led to the i>resent development. We start 
with a Icitinvi introdufing an s-point of a tetrahedron on its Euler lino symmetric of its 
ciremneontro w.r.t. its Mongo point. Then by use of symbols, wo doriv'^e a good number 
of interesting results for a co-spherical pentad, hexad and finally (a)—ad (n — 7,8. .) 
of points ill 3 sections. For oxnniplo : 

The ,s-points of tho 3 tetrahodra formed of a co-sphorical pentad of })oints, form 
anrUher, (Mlled its pentad., as its symmetric w.r.t. the mid-point of the join of their 
cin*uiiiooiibres such that th^ir centroids lie at tho 2 points of pontasoction of this join, 
which is. then'tfore, called tluur Euler line, and either pentad can be derived from the 
otlioT- hy the same operations, which, thorofore, form a closed and finite transformation 
group of order two. 2 sueli )>entads are, therefori', called conjui/ate to each other. 

The Mongo points .ind controiil, of tho o tetrahodra of a co-spherical pentad of 
points, form 2 new similar pentads, called respectively its M- a?i4/ Q-pentridj inscribed 
in s[)heros of radii lialf and quarter its circum-radius, having the same Euler lin^ such 
that its (Mreums})here is conconlric with those of their conjugates. 

The circiimcentres of the pentads of the 6 pentads formed of a co-spherical 
hexad of points, form another, called its s-hrxad, as its symmetric w.r.t. tho mid^point 
of th« join of their eircumcentres such that their centroids lie at the 2 points of hdxa- 
sectioii of thi.s join, which is, tlioreforo, called its Euler line, and either hexad can be 
derived from tho otlier by the same operations, which, therefore, form a closed and finite 
transformat ion grouji of order two. 2 siicli hexads are, therefori^ called conjugate to 
eacli other. 

The cinnuucentnjs of tho M- and (i^pentads and the centroids, of tho 6 pentads 
of a co-spliorical hexad of points, form 3 new similar hoxads, called respectively its 
and (11 inscribed in spheres of radii half, quarter and l/5th its circum- 

radius, having the s i me Euler line such that its circumsjihere is concentric with those 
of their conjugates. 

Thus wo extend our ideas in regard to a co-spherical (n)—ad of points, define 
its conjugate {n) —ad, and its Euler line, as tho join of its circumcontre and centroid, 
by method of induction, and then introduce n-3 new similar (n)—ad«, called its Jlf-, 
01- and G (r*f I) —(a)—ad (r := 1, 2, w —5), inscribed respectively in spheres of radii 
half, —l)th and l/(a—r —l)th its circum-radius, having the same Euler line such 
that its circumcentro coincides with those of their conjugates. 


4. Altitudes of an ^'dimensional Simplex 

Sahib Ram Mandan, Kharagpur 

This paper is a continuation of a previous one*. To avoid repetition, a good number 
of propositions are just stated without proofs that follow the line of arguments adi^ted 
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in the said paper. But at places repetition of the argument becomes necessary for the 
sake of clarity of ideas. Many a proposition are established by the jnethod of in<luction. 
Tho altitudes of a general simplex are ob8or\^ed to meet the (u-2)8prtees perpendicular 
to its plan© faces at their oi'thocontres such that (Jj) of them ore parallel to each altitude. 
The normals to the prime faces of a general simplex at the points, that divide tlw^ 
BOginents between their <S'-points (Mongo points) and tlie feet of its respective altitudes 
to them in tho ratio 1 : (n—2), CONCUR at a point that wo name as the iV-poiiit 

(Monj/eof the Bimplex. The V ) planes perpeiKlicular to (he (ti —2) faoe« 

of a general simplex, from tho points that divide the sogments betwe en tboir iS'-points 
and the midpoints of its edges opposite them in the ratio 2: (Ji-.S), CONCUR at- the 
fi?-point of the simplex. Tho centroid of a general simplex is collinoar with its S-point 
and ciroumcentre, and divides their join, in tho ratio 2 i (/f — J), I hat is tormod as its 
Euler hne^ in analogy with spaces of lower dimensions. Before wo introduce the ortho- 
contric simplex and develop its pro])ertios connected with its r-altitiub s and associated 
hyporspheros, we have to pas*^ thi’ough a number of other sjiccial ones on the way and 
watch their behaviour rather carefully with some interest. Propositions of iiicid<‘uee and 
perpendicularity in an a-ajiaco are assumed and used very fiecjuently. 

Throe special types are discussed here and the otlior two are developed in another 
paper, ‘Uni-orthocentric and Domi-orthocentric 8ini])Iexes’ (m press). ‘2V?e altitudes 
of a simplex in an n-space form an associated set of n f 1 line.^ sueh that an (^i-'2) space 
meeting n of them meets the. (n -r ^)th too^ is under investigation. 


fi, Desargues' Theorem in an ??-Space 

Sahib Ram Man dan, Kharagpur 

A pair of (r^-2)-ads of points, T\ neither lying in an r-s])aco and therefore either 
dotormining an (r-|-l)-space which never has a solid common \vith the other, may be 
said to be projective from an (r—l)-.spaco, if it meets tho r [-2 joins of the points of T 
to those of T\ ono to one. 7\ T' are projective,if, and only if, the r-1-2 intersections of 
their corresponding r-apaces are collinear. When r -- 1, this iKicomos the well known 
Desargues’ two-triangle theorem in a plane. Therefore w'o name it as Desargues^ 
theorem in a (2r)-apace (r> 1) and prove it hero too in the .same synthetic style ]>y making 
use of the axioms and the corresponding proposition of incidonee of a (2r-j-D-spaco or 
with tho aid of Desarguos’ theorem in a piano and tho axioms of a (2r)-sjiaco only. W© 
may also use symbols to establish it, as w'o have done for it in a 4-spaco. Pairs of 
projective (‘r + 3)-ads, defined similarly, are also considered leading to an interesting 

configuration 3^*) Tho knowledge of the axioins of incidence of 

an n-space is assumod here. 


6. Polarity for a Quadric in an n-space 

Sahib Ram Mandan, KJiaragpur 

H. F. Baker {Prm, Canh, Phil. 8oe„ 82(1936), pp. ^507-20) proved analytically 
that the w-f-1 (n-2)-8paoed« oommdn to the pairs of corresponding primes of a pair of 
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polar SLiuploxes and S' tor a <]uadrio Q iii an a- 8 paco Sn, aro assocuited auch that they 
aro mot by 00^-2 linos, one lino through each point of each (n —2)-space. Later J. A. 
Todd and H. H. M. Coxotor (Amor. Math. Mon., V'ol. 51, 1944, pp. 599-600) also proved 
analytically the dually associated character of tho 4-1 joins of tho pairs of correspond¬ 
ing vortices of S and S' as a solution of an advanced problem (No. 4079, ihid^ Voir 50, 
1943, p. 264) proposed by S, Beatty. It is suggested by Ooxotor (in the Editor’s note 
thor<>) t)\at tho same can be established synthetically by induction. This suggestion is 
followed up hero to prove : ‘Tf 00 ^-^ (a-2)-spaces, for n greater than 3, meeting 7i of the 
n + 1 given linos of general portion in Sn, j>Hss respectively through each of 2 

points Auf Byi of the {n }- l)th lino, the n+l linos AiBi (i 0 , 1 , . . . ., n) are associated 
such that (a- 2 )-spacea mooting thorn pass through every point of every one of 

these linos.’ 

Incidentally wo observe that 1) points, two on each edge of a simplex S in S‘}i, 
lie on a quadric, if, and only if, they lie, in )/2 ways, in 7 &-ads in tho n + l primes 

of another polar to S for a quadric. As a result, we derive the Pascal’s theorem for a 
quadric in Sn after Ohaslos {Apcrcti hisioHque, 1837, Note 82, p. 400) and its tlual 
Brinchoa’s, in analogy with those for a conic, loading to a system of {n f 1)2^ lines, 
2 ^ througli each vortex of S, such that each line belongs to of 2 ^^^^ J > ^2 asso¬ 

ciated sets of a 4 1 lines oacli. Jlowovor intorost iiig tho relations of the linos of a system, 
they arc not treated here. 

A number of special oases of some interest are noted explaining the novelties in tho 
paper of Baker referred above. Holf-con jugate /'-ads for Q arising from dogcncrat© coses 
are also discussed. Tho paper is divided mto 2 sections, one devoted to 4-8poco only, 
tho other deals with dovolopmonts in higher spaces. 

Differential Geometry 

7. On a Type of (Jonformally Flat Riemannian Space 

M. C, Chaki, Calcutta 

It is known that a Riemannian s})ace of dimonsion greater than three is con¬ 
formally flat if and only if its curvature tensor Rhijk is of the form Bhiji = Qhj ^ik ~ 
Uhk H/ij—gij Hhk whore is tho fundamental tensor of the space and Hij is a 

symmetric tensor. Tho present paper deals with a type of conformally flat Riemannian 
space Vn (ai > 3) for which tlie rank of the matrix {Hij) is n. Tho question whether such 
a space can bo a space or a recurrent space of second order has been answered and a 
necessary and sufficient condition for such a space to bo symmetric in tho sense of 
Cartan has been obtained in terms of the tensor JEfy. Further, considering a Fn to bo 
of class one, expression for its second fundamental tensor has been obtained in terms 
of the tensors gry and Hij. 


Analysis 

8. On the Continuous Endomorphisms in the Spaces of Certain Classes of 
Entire Functions 

V. KRiSHNAMXJRTHY, Annamalai Nagar 


In this paper, we discuss topologies on particular olaases of entire functions and 
continuous linear transformations of these classes into themselves. Such discussion 
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leadsiia to a very natural proof, (probably for the first tlToe) by the jiiothods of Operator 
Theory in Linear Topological Spaces, of the existence of a solution^ for the fiihctionaj 
equation a(z+w)-^ ^ {^) 9 f where a and are entire functions of the samo ordtr 

a. id same type. The case \ = I, without the reforonce to the type of the funotions, is 
the classical theorem of Whittaker (Intorpolatory Function Theory, 1035), which was 
flulisequently improved by Scott (Proc. Cambridge Philos. Soc. 31, 1935) to the same 
ca.so with the mention about the tyjie. In the process wo also prove that the sjiaoo 
of all entire functions topologisod by uniform coiivorgonco on compact se^ts and similar 
s])aces of certain subclasses of entire fimclions aic all Montd sj^acos (of. Tlourlxdsi, 
Bspacos Voctoriolles T'opalogiquos, 1955). 

0. On Non-Uniform Differentiability 

H. K. Lahtht, Oalcutta. ^ 

In this paper wo define a point of “Uniform” and “nou-uniform” dificrontiability 
of a function f{x) whore it is assumed that/(i>:) possesses a finite diifcreiitial coofliciont at 
(^very point in its domain of definition. Tlic main result of the paper is embodied in the 
following theorem. 

Theorem, \if'{x) exists in an oiien interval I of which a<.x^h is a closed suh- 
interval thou the joints of discontinuity of/'(a.') in a ^ are precisely the point.s of 
non-imiform differentiability cf f(x) in a^C^x^h. 

10. On a Non-mcasiirable Mapping 

P. Ii4 GANftPLi, Calcutta 

Starting with two series = Ip^An == 1 satisfying certain prescrilxjd conditions 
and the Cantor set on 1, tAVO fimction8/(ii:) and '^g{x) aro constructed Vhich am 

steadily increasing and continuous but not absolutely continuous in Tlicn 

it is shown that under the transformation X == /('t^)* F U(y)> the product set S > iS\ 
which is of Lebesgue plane measure zero, is mapped into a set of positiv'^e measure. 

11. On the Distance set of the Cantor ‘Middle Third’ Set 

N. G. Bose Majumdar, CaWutta 

I 

In discussing the problem of distance set, StoinhaUs and others have, among 
other things, shown that for any d there is at least one pair of points (*, y), xeC, 
such that y—d; = d, where (7 is the Cantor set. . - 

In a paper, published in the latest issue of the Bulletin of the Calcutta Mathe¬ 
matical Society, the author of this paper has attemptedT'to find the power of the aggre¬ 
gate of such pairs (x, y), as mentioned above, for a particular d. For some values of 
d, it was possible to find the precise power, whereas in others, it was possible to find 
only the lower bound of the number of stroh pairs. 

In section II of this paper, we have now succeeded in finding the precise .power 
of tho aggregate of such pairs for each value of d. Ihoidentally, we 6onflrh\ all tho 
previous results and what was claimed previously as lower-boimd is now foiuid to be 
the precise power in each case. * 

In section I, here, we give another new theorem and a corollary. In the theorem 
a necessary and sufficient condition has been found for the unique representation of 
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<i by a pair of Cantor points. The corollary given a necessary condition which a d musi 
satisfy for its imiquo representation. 

I^iastly, in a note, the corresponding theorems for the equation y-i-r =» d, havt 
been stated. 


12. Oji the Absolute Summability Factors of Integrals 
(Kumari) Pramtm Srivastava, Allahabad 

J. Given the improper Stioltjes integral of/(a’) with respect to a (x) in tho in- 
finite interval ( 0 , oo), viz. 




(i) 


f f{x)da(x) = lim f f(x)d a (a;). 

J R~^qo J 


0 0 
its (0, k) mean is defined by tho equality 




Tho integral (i) is said to be bounded [C, k, 9 ], if 


<?*(*)Iffdx » 0 (o), 
ax 


as w -4 00 , and then we write 


If 


J S(x)da{x) = 0 ( 1 ) [C,k. 9 j. 

m 

f f-Ct(a^)l^dx'< 00, 


we say that the integral (i) is summable (G, A;, and write 

J /(x)da(x) =- 0 ( 1 ) 10 , k,ql 

2. In the present paper the following theorems have been proved. 
Theorem 1 . If Jfc > 0 , ? > I and 


I da(x) *= G(l) [C,k,g], 
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then 


I ^(x)da{sc) = 0(1) I C, k,q,\, 

where (i) 0 (/) is a coniimtous function such tJmt 


(ii) 

aitd 




a <fr < 00 


(iii) 


I (<)1 < 00 . 


whef9 [4;J ia the greateat integer leas than k; and when k ia not an integer, the additional 
condition that (iii') 1 4 ,'(t) | ia a tnonotonic non increasing Junction of t, ia nlao satisfied. 

Thoorom 2, ff k > 0 and 


I da(,x) - 0(1) IC, *•, gf|. 


theu 

OD 

J* <f>ix)da(x) = 0(1) IC, A:, 01. 

1 <«<</. where (t) ia a continuous function of t such that 



gQlVt-Q) 


dt < 00, 


and the cxtnditiona (iii) and (iii') of Theorem 1 are satisfied. 


13. A Convexity Theorem for Strong Kiesz Summability 
(Kumari) Pbamila Sbivastava, Allahabad 


1. Let 2 O;^ be a given infinite series and Xn positive monotonic increasing 
function of n, tending to infinity with n. 

For A; > —1, we write 


Af («) = 2 (»—X„)*a„. 

The series 2 On is said to be summable (B, X, k), k 0, to the sum a, if 

Um «-* Af (at) aa 

«*♦» 


a. 
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Tho series 21 u,i is said to be summable (or bounded) X» A:, g], jfc > 0, kq' > 1,'to 
the value s, if 

Cd 

j" (x)~if\<ldx — o(a) (orO(«)), , 

as w—>00. When g - 1, L^, h, g] is written simply as X , 

2. Tn a roceiit paper tho following theorem has been proved by the present authoress 

I’heorcni A. If 2 is summable (H, X, t) for some positive r and is bounded [i?, X, Jc] 
or some k > 0, iheyi it is summable [i?, x, whenever S > 0. 

Tho abovo includes as a particular caso tho corresponding theorem for strong 
Cesaro summability duo to Winn (Math. Z. 1933). In tho present paper the result of 
Theorem A has been extended to tho ('aso of index ?>1. It may bo mentioned that 
this theorem again includes tlio corresponding convexity theorem for strong Cosiro 
summability obtained recently by Flott (Quart. J. M., lOuO). 


11-. On tho Strong Summability of Jjacunary Pcartial sums of Fourier Series 
Syed MofTAMMAT) Mazhak, Allahabad 

1. Lot f{x)tJA ( — T, 7r), *S> I and be periodic with period 27r and let its Fourier 
series be 




f{x)^lao I' ^ {fjfi cos nx I 'bnsmnx), 

ni • 


( 1 . 1 ) 


Wo write 


m 




and denote the partial sum of ortlor m of tho above aeries by 

2. Tho object of this paper is to prove the following theorem, which generalizes a 
thtjorein of Salem (American Jour. Math., 77, (1955) pp. i393-403). 

Theorem. Let be an mcreamng sequeyice of positive integers satisfying the 

following conditions : 

(i) n]> — 0(/cJ), where A is a fixed constant. 


(h) 


'a- 

nicp*i 




(iii) < B, where {lcp]is a lacunarg sequence such that ^ Jf? > 1 and 

B is a constant. 

Then at any point x where 
n 




and 


dt 0(1?), 
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we iMve 

k 

^ I “/(^’) I ^ t‘xponeir\t r being fixad but arbitrarily large, 

ri J 

15. On Summability Factors of Intinite Series 

Shri Nivas Biiatt, Allahabad 

Defitiition, Let denote the ^^-th partial sum of the series VVo write? 

Bn =: [Si “|- 4^3+ .... 1- — ^n] U* 

7t 

Then the series S €% is said to bo suminablo |i?, log a, 11 if the soquncoe {/^n) 
boundojl variation, that is to say, the infinite sorie.s 

^ I ““ 1 I 

IS eonvergent. 

Recently Bhatt (Abstract - l*ruceodings of Indian Seience CV>ngres8 AsRO(!iation, 
Mttdras-1958, J*art 111 (Abstract.^), ]).2) has ])rovo(i the fnlloAviiig theorem on absohitt' 
summability factors for infinite series. 

is a convex sequence such that X/j is convergent ataf the scries 21an 

boumled^ then the series log a \n i^ summable |/?, log n, 1|. 

The object of the present paper is to generalize the above result. Here the author 
establishes tho following theorem. 

Thoorein. Let {\^} be. a convex sequence suck that the series ts convergent 

and let denote the (R, log i/, \)-mean of the seqtience {n log (n-i 

|/f„| - O (log (n+l)}A: (C\ 1), h > 0. 

then the series ^ (log \n^n i-^ summable | 7?, log n, 1|. 

By the help of tho above theorem some further n^siilts eoneerning the ahsoJute 
siiiiiinability factors of Kniirier sei'ie.s are fuuved. 


IH. On the Incffectiveiioss of Absolute Kiesz Sunmiability of Type (** 

T. Pati, Allahabad 

1. Let 2Ja^ be a given iiiflnito series, and {\fi} a positive, monotonie. ineri^asing 
sequonco, diverging to infinity. Wo write 

Ax(u) = ^ SOn ; Ar (w) X (« — 

x„<« ^ X,.<<0 

The series is said to be absolutely euininable by tho liiosz moan of /t/jje \f, and onifr 
r, or summable f/{. r|. r > 0, if A\ («)/«'' is a function of bounded variation 

over {K, oo), where K is some finite positive number. Wo shall say that is 
absolutely summable by the discrete Riesz mean of typo and order r. or summable 
|i2*, Xw, r|, r > 0, if {.4j(X,ni)/x'_^j) is a soquwioe of bounded variation. B.\ 
definition, summability |/f, Xw, 0| and |il*, n| are each e quivalent to ahsohito 
convergence. 
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2. A niothod of absolute summability is said to be ineffective if whenever a aeries 
is absolutely suiuriiablo by the method, it is absolutely convergent, »So far we have 
the following results. 

'J’hooroni A. SutnniAtbiUltf (/^*, 1) if/ ineffective {Mohn’nfy, Proc. London Muth, 

Soc.. 1951). 

Theorem Jh Stininidhility \li, \,,, 1| is ineffective if 1 {Ohrechkoff, 

(Joinptes Roidtfs de I'Academic Bulyare des /SV., 1955). 

It folJow.s from oitlier of tlii'se two results that |/?, 11 is hu inoffoctivo method. 

Thu autlior sliows in t}u» [ireseut pajitn- that even, summability ( /?*, 2| is inolToctive, 

end tliuLvforn a fortiori summability |7?, c'b 2| is iuc(l 0 ctiv.\ 


17. A Siimniitbility F'avtor 'I'heorem on the Absolute Riesz 8ummnd)ilit.v 
of Fourier Series 

Datta Diksiut, Albhabad 

1.1 \(yj) bo continuous, dill*fuitiablu and luonotono in (U, oo) !^»ufl 

bo infinity as a tends to infinity. Lot )>o n given infiiiitu s'^rirs. \V<^ wrile 


Mv-'lO \ \(<<)) / 


k > 0 . 


'fbo sui-ios S a,I is said to bo, Hummable |i?, ,\, Jc\f k ^ 0 if («) e BV(h, Cc), whfu'i^ 
// is a finite positive number. 

l.i Lei /’(/) bo a periodic fiinclion with period 27r and iiitegrable (L) over ( —tt, tt). 
Whthotu, any loss of gonorality we may assume the constant tfjrm in the Four l^^r 
scries of /*(^) to ho zero, so that 

/ /m 0 

-TT 


mi<l 


f(t) — S (c'u cos nt-'rf^n 'd) 


We use the following notations:- 


2 A„ (t). 


(l) I {/(x-|-<) l-/(a;-0); 

t 

K it) --= “ S a > 0; 

t 0 

'"<) (t) - * (0; 

e{n) == oxp (log n)i*p JJ > U. 

Tho object of tho present paper is to prove the following theorem. 

Theorem. //« ^ 0, ^ 0 and (t) {log—)®^ c BV{0,7t), ic ^ tt , then the 

t 

jT, 

series 2 J,j(.c)/(!og yi) d is sunimable |ii, a| where 8 > l+oy?, and also in the case 

fi>i, 8 > fi. 

By virtue of a well-known theorem of Hyalop (Proc. Edinburgh Math. Soc. (2), 
.">(1936), 49—54) theoroms on summability factors proved by Cheng (Duke Math. J. 
l.°<(1948), 29-39) and Sunouchi (Kodai Math. Semi. Rep., 1(1954), 59-02) oan be deduced 
from tho above theorem. 
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Fluid Dynamics 

18. Constant Shear Flow Past Two Circular Cylinders 

L. N. Nigam, Kharagpur 

Constant shear flow past two circular cylinders is studied using orthogonal oiirvi- 
linear bi-polar co-ordinatos. (.^asos, when tlio flow is porporidicular to the hue of centres 
and parallel to it, are worked out. Forcen on tlie cylinders arr* caleiilutod and the 

U 

variation of the stagnation points with the dimension less number N — is stinlied. 

wc 


19. Vibration 

S. C. Ohakkaborty, Calcutta 

Vibration damping is of maximum effect in curing resonant vibration where the 
rate of energy supply exciting vibration is relatively small. Tlie damping forces may 
1)0 duo to sliding friction, Fluid, Impact and Solid. 

The differential equation : 

• • 

^ resisting force of the moving body. 

r-"’’' (;rn/fl) sin qt-\-Xo (cos l 

Damped vibratory motion’s ]>erio<J. 

T = 2rTjJa-t-m 

q 

I’he altitude of vibration gradually decreases after every cycle due to the factor 
ill the ratio : 1 and is used in detormiuatioa of co^efticient of damping. 

Vibration consists two parts--* 

(i) Free damped vibration 

(ii) Forced vibration. 

Forced vibration is effective and X ^ A sin (w^ + a) 

Ainplitudo A — {QIK) 

R.H.S. - deflection; Calculated statically. 

Phase tan c — C7«/if ^ 1 — ^ j (due to the dynamical condition) 

When Periodical disturbing force Q sin wt acting on the vibrating body— 

r 

Differontial equation; 





|y 

- x+Gx+Kat a. Qainwt. 
g ^ . 
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Elasticity 


20. Hypo-elastic Strain in Solid Rotating Shaft 11. 

P.* D. S. Verma, Kharagpur 

A fresh analysis for stri?ssos in a steadily rotating solid shaft of incoinprossiblo 
hypo-elastic material lias been made without omitting accoleratory terms in the equa¬ 
tions of motion. The improveiriont lies in finding out two more shearing stresses that 
were zero in the foregoing treatments of the iiroblcin. 

21. On the Stresses in a 'J'wiated Composite Sphere 

S. B. Dutta Calcutta 

Fn this pa]>or stresses have been calculated in the ease of a twisted composite sphere. 
Tho cor<* of ilie splierf^ has been taken to be isotropic and the rigidity of the medium out¬ 
side the s})h«jro to va)*y linearly with radius. An expression for tho maximum stress on 
ilio surfact‘ of separation of tho two rnedii has also been deduced. 


I'Z, Oil the Strt^ssoH due to a Nucleus in the form of a centre of Rotation 
in an infinite Elastii* Solid with Spherical Inclusion. 

P. P, CuATTARJi and S. B. Dutt, Calcutta 

In this paper stresses in an infinite elastic soli<l due to a nucleus in the form of a 
centre of rotation at a finite distance from a sj>herical inclusion have boon studied. To 
begin with a general solution has been obtained with an elastic inclusion and hence 
particular cast's of rigid inclusion and cavity have boon discussed. Numerical values 
for the stress on the surface of the inclusion have been obtained. 


23. Axisymmetrical Thermal Stresses in Transversely Isotropic Bodies 

Avtar Singh, Kharagpur 

A stress function approach for tlie solution of tho axisymmetrical steady-state 
thermo-elastic problem for tho transversely isotropic material, in tho presence of body 
forces, is presented in this paper. It is shown that all the components of the stress 
tensor and of tho displacement vector arc expressible in terms of either of the two pairs 
of stress functions, and certain constants which satisfy quadratic equations involving 
elastic constants. 


24. On the Application of Cagniard’s Method to dynamical Probelms 
of Elasticity. 

M, Mitba, Jadavpur 

In t'his paper, a method (baaed on the use of I^aplace and Fourier transforms and 
on Cagnisrds’s method of inverting Laplace transforms) is given for calculating the 
surface displacement due to the application of time-dependent body forces in a semi- 
infinite isotropic elastic medium. The method is used to determine surface displace- 
meut for four difierent types of applied body forces. 
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Mathematical Phyics 

25. Action Principle and Lagrangian witli higher order Derivatives 

»S. P. Misba, Cuttack 

Wo have obtained here eertaui coiuinutation relations oi field quantities (field 
operators and their derivatives) foe space-liko aeparalion of the points when the 
Lagrangian density contains derivatives of field operators of order higher than first by 
using Schwinger’s operator principle of Stationary Action. The commutators thus 
obtained are quite complicated, and the consistency of this procedure can only be dis¬ 
cussed in individual cases. 


26. Fourth order Meson Equations 

S. P. Misra, Cuttack 

Wo have here applied Schwinger’s Action I’rinciide to the case of n fourth onlei 
meson equation proposed by Bhabha and Thirring. The result obtainofl thus is not 
new, bu( the method illustrates with the simplest model the difficulties of applying Action 
Principle when the Lagrangian contains even the second order derivatives of tin. 
field operator, and gives a concrete and complete example of the generalisation of the 
Action Pi inciple when the Lagrangian contains higher order derivatives as given by 
the author in a recent paper. 


History of Mathematics 

27. Great Mathematician of Ancient India 

U. C. Bakdhan, Calcutta 

Brahmagupta, an Indian mathematician was born 598 A.D., flourished in Ujjain. 
G, Sarton says,—he was “one of the greatest scientists of his race and the greatest of 
his time”. He wrote C.628 Bhrahma—sphuta-siddhanta his famous treatise. The 
book contains original contributions. Chap. II is devoted to the criticism of earlier 
writers chiefly Aryabhata ; Chap 12 and 18 treat of mathematics. Ho had given solu¬ 
tions of determinate and indeterminate equations of the first degree, and given fairly 
complete study of cyclic quadrilaterals. 

S = - b)(8-c){s ~d). 

(1) = (ad+bc)(ac+bd)lab+cd) 

(2) ya « (ab+cd){ctc+bd)l{ad+be) 

where a, 6, c, d, x, y represent the sides and diagonals of such a quadrilateral, a the half 
of its perimeter, S its surface. If ca and = y®* then (3) the quailrila- 

teral (ay, ejs, by, ca) is cyclic and its diagonals are at right angles. Proposition (2), 
is known as Brahmagupta theorem, and proposition (3) “Brahmagupta’s Trapezium , 
He had given the values of the ir, 10. 

He had given rules to determine the number of permutations of n things taken r 
at a time with and without repetition, and the number of combinations of n things 
takw r at a time without repetition. 
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He had given the volume of the frustum of a pyramid with square bases of sides 
equal to (6^+52 +^ 1 ^ 2 ) whero h is tho height. 

His book Brahma-sphuta-siddhanta becanio famous in India and outside India. 
This book was translated in Arabic by two Arab scholars. ' ^ 

(Tbrahini At-Fazari and lyacub Than Tarik) in tho reign of Khalifa AhMan-Sur. 
His hook Khanda Kliadyka was translated in Arabic mid was called Arknnd, Brnhma- 
sphuta Siddhanta was named Sindpind. 

2vS. History of Indian Astronomy 

IT. C. Bardham, Oalciitla 

Jai Singh II of Jaipur was born in 1686 A.D. and sncceoded to tho Ambar territory 
in 1699. In 1708 he obtained possession of tho Province. 

JIo was called Maohiavolli of liis day. Ho founded a nt^w Capital Joinagai' or 
Jaipur w’hich in his time boeaTno centre of learning. ITc built fiiit' astronomical obser¬ 
vatories at fine cities of Hindustan. Ho coricoiv(‘d and carried a schetno of scientific 
resoareli that is still a notable example and his iuflueuco still a living one. Tho obsor- 
valorios ho orectod are, in tho words of his historian, “Monuments tliat irradiate a 
dark period of Indian History,” 

At an early ago Jai Singh tl showed a predilection for astronomical work. Ho 
found the astronomical table in use dofoctiv 0 and sot himself the task of preparing now- 
ones with this purpose in view. Jai Singh took every moans to ensure success. H<i 
collected astronomical books and had certain of them translated; ho organised a regular 
staff of workers and sent them to foreign countries. Ho built a largo observatory at 
Dollii and made careful observations there for seven years with a view to tho prepara¬ 
tion of a now star catalogue; afterwards ho built observatories at Jaipur, Ujjain, 
Banaras and Matliura. 

Ho possessed a valuable library and was acquainted with tho works of his pre^ 
<lecossorH and contemporaries. 

Jai Singh, Jagannaih says, was clever in inhibiting nev/ methods with glov es and 
other instrumonts. Ho had made obsorvations of the stars. The instruments proper 
for an observation are said to be :— 

(1) Nadi Yantra (Sun dial) 

(2) Gola Yantra (Sjdioro) 

(3) Digamsa Yantra (Azimutli instrument) 

(4) Dakh Shino Digbhett (Mural quadrant) etc. etc. 

Jai Singha's astronomical tables, tho Zij Muhammad Shashi, is a et of astronomical 
tables prepared under the direction of Jai Singha and named after Kinperor Muhammad 
Sha. Jai Singh began his work when tho European astronomers had arrived. A. R. 
Koyl says, “Jai Singh refused to follow in tho lines of research indicated by European 
astronomers. Hod ho done so, liis power and his wealth might have enabled him to 
alter tho whole condition of Indian scientific scholarship and instead of his labour ending 
in death.. there might have boon established a lasting school of research. That Jai 
Singh made no new astronomical discoveries is hardly a fair criterion of the value of 
his work; for, indeed, a great deal of the most is not concerned with discoveries. His 
avowed object was rectification of the Calendar, the prediction of the eclipses, etc. and so 
on. Considering the state of the coimtry in which he lived, the political anarchy of his 
time, the ignorance of his oontempoi'aries and the difficulties in the way of transmia* 
sion of knowledge, his scheme of astronomical work was a notable one, and his 
observatories still form monuments of a remarkable porSonalities’^ - -- 



SECTION OF STATISTICS 

Pbesidunt ; Db. C. R. Rao, M.A., Ph,D., F.N.I. 

Abstracts 

PROBABILITY 

General 


1. An Expression for Student’s Integral 

J. B. S. Haldane, Calcutta. 


J give an expros-sion for the ‘‘tair* of Student’s distribution which is analogous 
lo tho well known asymptotic expansion for the tail of the normal distribution, 
and like it, i.s usoful when tho probability of exceeding tho observed value become* 
(.iirly small. In tStudont’a notation. 


J 


(l + U2)-i'W'l' dll (1-) (n. 


. 2 )-> ’ 


"— 1 . 


1 ^ 

(«+2)(» + 4)2'* 


J.3.5 

(n-1- 2) (n + 4)(n+0)z«' 




If <2 HZ-, tho surius i.s 


l- 


n 3 n 2 

(»+2)72+ (a'+2)(«+4>2 


Tho series converges if t > ], and is an asymptotic if < > 1. Hat unless 
< > 3, it is best to coiKh'nse it in the form 

I _ _ + 

(n+2)[(n+4)«'^'+3a| " 

The first throe terms of this series give threo or four figure aiccmacy oven 
when is as small as 2. A .similar series can be calculated for tho variance ratio 
distribution. 

2. On the Evaluation of the Probability Integral of the Multivariate 
Normal Distribution 

S. John, Calcutta 

A simple formula has been obtained for the evaluation of the probability integral 
of the multivariate normal distribution. This formula enables us to calculate tho 
probability intogi*al for distributions of order k when those of oi*der (fc—1) are readily 
av8iilable. An example is worked out illustrating the use of the formula. 
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3. On thu Evaluation of the I’robability Integral of the Multivaiiate 
/-Distribution 

iS, John, Oaleutta 

• 

A formula liiia boon obtainod for evaluating the probability integral of the multi- 
varinto ^-distribution. The bivariate case is discussed in detail. >^imilar methods will 
give tho probability integral in the multivariate case also. Finally, applications to 
setting siinultdnoous confidoace bounds for regression coefficients and to testing the 
significance of outlying observations are also considered. 


4. Binary CUiannels without Memory 

K. K. Pakthasarathy, Calcutta 

In this paper tho capacity of a binary chfinnel without Imeinoiy is evaluated. By 
using a siroiiger form of Ohebyshov’s inequality (due to Bahadur and l^anga Kao) in 
Khinchine's [>roof of Feinstoin's fundamental loninia, distingniabablo sequonces are 
construettMl for any II less than tht* cajaieity of the channel, with probability of eri’or 
decreasing to zero exponentially. '^I’hn proeedun' adopted is valid, under certain geni'ral 
conditions, for a discrete channel without memory and witFi same alphabets at the in 
put and the output. 


*■). A Limit I'luxjrem for Densities 

K. Ranoa Rao and V^. S. V'AKAi>AitA.)AN, Calcutta 


Let ... be a se([uence of independent random variables with common 

distribution F(x) and let = 0, and F{^1) = J. Let PnM denote the density of 

the absolutely continuous component of the distribution of the normod sum 




i I + • • 

s/ }} 


(Jonvergeiico of to where tp is the density of the normal 


tlistribuiion function, wdh various definitions of convergence, such as uniform, or 
/yj, has been investigated by (biedonko and Prohorov. In this paper we examine 
conditions under which almost everywhere. Wo show that this convergence 

takes place i.e. a.e. when the distribution of admits a density. Analogous 

results for convergence to stable distribution functions an<l extensions to finite- 
dimensional Euclidean spaces are also considered. 


fi. A Note on Distributions in Hilbert iSpace 

R. Ranga Rao and V. 8. Varadabajan, Calcutta 

Let ^.1 be a sam[)lo space and H a Hilbert space of arbitrary dimension. In this 
paper it is showm that every //-valued random variable is essentially concentrated in 
a separable subspace. More precisely, given any //-valued random variable X, there 
exists a //^valued random variable such that (a) the range of values of X' is contained 
in a separable subspace of H and (b) for any bounded linear functional t on t(X) = 
t(X') almost surely. This result sooms to bo of interest in view of the fact that the 
problem of oon.structing a measure on a metric space which does not have mass con¬ 
centrated in a separable subset, and which is finite, is still unsolved. 
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7. A Theorem on Conditional Distributions 

J. Sethuraman, Calcutta 

Lot (Xnf Yn) bo a soquenco of random variables. It is shown that the sequence of 
joint distributions of {Xn, Y^) converges weakly if the sequence of marginal distri¬ 
butions of Yn, converges strongly and the sequence of conditional distributions of Xn 
given Yn = y converges weakly for each y. If it is asaumod that tho jnarginal distri¬ 
butions of Yfi convorgo weakly tlio result still holds, i)rovided that the definition of con¬ 
vergence of conditional distribution is stronglhrmod. Some ai3plications to the asymp¬ 
totic theory of onler statistics are given. 


Stochastic Processes 

8, A Stochastic Model for Dependent Binomial Events 

^ A. K. Bhattacharji, Kharagpur 

Tho paper considers a stochastic model for a series of events each of which con have 
two results, say suoerss or failure. Tho events are not independent and the probability 
of success in aity event d<?poiids on the number of failures preceding it, the maximum 
number of failures that can j)roeede a success being m. Dandokar’s model for a modi- ' 
fled binomial distribution oomos out as a special case of this model. 


9. The Addition of Random Vectors 

J. B. S. Haldane, Calcutta 

Alstrom’s data on the distribution of distances between birth places of parents 
and children show that those distances diverge greatly from a two-dimensional normal 
distribution, displacements in orthogonal directions being i^ositivoly correlated. I 
consider vectors whoso direction is completely random in a dimensions, but whose scalar 
scpiaros hav^e distributions witli given eumulauts.' Addition formulae are obtained 
for tho cuiTuilants of tho distribution of tho resultant of }i such vectors up to the fifth 
ouraulant of tho distribution of tho square. Simple functions of ihoso arc derived, and 
called vectorial cumulants. They have, in .v dimensions, tho additive property of ordi¬ 
nary ciiiriulants in one dimension, and after tho first, measure the divergence of t^ie 
distribution from a X- distribution with s degrees of freedom multiplied by an arbitrai*y 
constant. Tho distribution of the scalar square of tho vector sum converges in pro¬ 
bability to a distribution of this type subject to conditions comparable with those 
under which the sum of n one-dimensional random variables converges to a normal 
distribution. 

10. Two Models in Branching Processes 

U. G. Nadkabni, New Delhi 

In this paper two special oeises of branching processes are discussed when gi's tho 
probabilities for any unit to generate i units are functions of time. In the first model 
■qi 0 for all i except <=1,2.. In the second model qi — 0 for e 0,1, 2. As parti¬ 
cular cases of interest, under each of the above model the cases discussed are, (i) gt’s are ‘ 
independent of time, (ii) Qi'a are linear ftinptions of time, end (iii) ji’s ate pieriodio 

f^cUoas of tinw. ' 

’3. 
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11. A Crenoral Solution of Branching Processes 

U. G. Nadkaeni, New Delhi 

Special cases of the general branching processes with particular restrictions on 
qi'B, the probabilities for any unit to generate i units are considered by various authors. 
In this paper, a general solution for the probability generating function of the number 
of units at any time t, where g^’s are independent of time, is given. As special cases of 
this general solution the coses discussed are (i) *■== 1, (ii) ?o +?2 == (iii) 

gi = go =0 

12. Application of Storage 'rheory to the Ruin Problem in Insurance 
Business 

N. U. PiUBiiir, Dharwar 

The theory of collective risk deals with the risk business of an insurance company, 
in which, during a time interval (0, (1) the total amount X{t) claimed has a compound 

Poisson distribution, and (2) the gross risk premium received by the company is \ /. 
Tho risk rosorvo is Z{t) == u-|-\ t—Xit), with the initial valuo Z(0) ~ u; clearly Z{t) 
is a temporally honiogonoous Markov process. Starting with tho initial valuo u, let 
T bo tho first sub-soquemt time at whicli th(3 risk roaorve becomes negative (i.e. tho com- 
• pany gets ‘ruined'). The problem of ruin in insurance business is concerned with tho 
distribution of tho random variable T; this distribution has not so far been obtained 
explicitly except in a few particular cases. In this paper, the whole problem is re¬ 
examined, and known results in storage theory aro applied to obtain explicit results 
in the cases of negative and positive procosaos. Tho results throw considerable light 
on tho general case of a mixed process. 

STATISTICAL METHODS 
General 

13. Bounded-Risk Estimates for the Multi-normal Mean Vector 

SiiouTiR KisiioiiE CiiATTER.rEK, Calcutta 

Tn this paper, first a theorem of Lehmann regarding the estimation of a location 
parameter in the presence of a scale parameter in a imivariate distribution is extended 
to the multivariate case. It is proved that if p variables aJi, Xj, .,, Xp have a continuous 
p.d.f. of the form 

/{2ov>j - e})(xi^ei)) 

where 0 : {$i, $ 2 . .$p) represents tho location parameters to bo estimated and (Oij) 

— is an unknown p.d. matrix, and if the loss due to an estimate T : (2^1, 2*2, .. 

Tp) is 

(V{Q, T) = ViZaii(Ti-(ii)(Tj-ej)} 

where (stj) is a known p.d. matrix and v {u} is monotonio increasing in 0 < ^ oe • 

then no estimates for 0 based on a sample of fixed size exist, for which the risk is uni¬ 
formly bounded. 

Next, considering the p-variate normal population with mean vector 0 and disper¬ 
sion matrix (Vij), two two-step sequential procedures are given for obtaining such 
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estimates of 0, In the first of these the risk becomes completely free from the para¬ 
meters 0 and {(Tij) and can be made exactly equal to any previously stipulated value. 
The procedure is similar to that developed by the author in a earlier paper (CaL Stat, 
Assocn. Bull,, VoL 8, p. 121), in connection with a different problem. In the second 
procedure the risk depends on the nuisance parameters but is always less than that of 
the first procedure and the cost, as measured by the total number of observations 
required, is also smallor, 

14. Inference of Stein’s Type for Regression with Stochastic Predicting 
Variables 

. Shoutir Kishore Chatterjee, Calcutta 

In Ann, Math, Slat, (1945), xmder the general linear regression set-up with non¬ 
stochastic predicting variables and normal homoscedastic predicted variables, Stein 
obtained for the regression parameters, two-sample tests with power free from nuisance 
parameters and spherical confidence regions with predotormiriod radius and confidence 
coefficient. In this paper tho case of linear regression is considered for a stochastic 
predicting variable x (of unknown distribution), the predicted variable y being normal 
and homoscedastic for fixed x. For the regression parameters in this case, sequontial 
procedures are developed on the basis of w'hich tests with nuisanco-paramotor-free power 
and confidence intervals of fixed length can bo constriiotod. Although the cose of a 
single predicting variable is considered hero, tho results have also boen extended to the 
case of several such variables. 


16. On the Method of Maximum Likelihood 

V. P. Godambe, Calcutta 

A general class of problems, where maximum likeliliood method of estimation 
does not yield asymptotically ‘best’ estimates, is discussed. An alternative method 
which is superior to the maximum likelihood estimation method is presented. This 
alternative method is obtained by a slight modification of tho maximum likelihood 
method itself, 

16. An Optimum Property of Maximum Likelihood Estimates 

V, P. Godambe, Calcutta 

It is well known that when an unbiased minimum variance estimate, having its 
variance equal to information limit exists, it is given by the maximum likelihood 
estimate. In tho present paper, a new theory of point estimation is put forward. 
Another concept of the ‘bestness’ of an estimate is defined. Tho optimality of the 
maximum likelihood equation is established almost unconditionally. 

17. A Theorem on Hank of a Matrix Useful in Statistics 

C. G. Khatbi» Baroda 

In this paper, tho following theorem is established: Let Ai mxn, B :nx 
p, O t pxq be three matrices and let rank BC <= r, rank AB <b> a. Let P ; (n — r) x(») 
and Q ipx{p—0) be of ranks (n—r) and (p—s) respectively such that PBC » 0 and 
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ABQ = 0. Thon the necessary and sufficient condition that all the rows of PB aro 
linear functions of rows of A B or that all tlm coliunns of BQ arc linear functions of columns 
of BC is that 

rank ii-f-rank ABC = r+s. • 

Also the necessary and sufficient condition that independent row vectors of PB nncl those 
of AB form a sot of indopendnut row vectors is that rank ABO ~ while the necessary 
and sufficient condition that independent column vectors of BQ and those of BC form 
a sot of independent column vectors is that rank ABC ==■ r. Applieutioiis of this 
theorem in slalistics aro considered in this paper. 


18. The Usefulness of Geometric Mean in Particle Size Studies 
S. GuuusWAMy and \ . S. N vKAsmiiAcuAe., Dhanbad 

The geomotrie moan is a pararnotor wliudi is suitahli* for the coin])ajiHou of 
size frequency distributions that arc sk('\vorl, e.g. expen'Tiieutal data on the size dis¬ 
tribution of small particles with the Iiol]) of microscope. Its a]q)lication is i'lirther 
extended in this paper to tho comparison of distributions of widely diffiu-cnt averag(' 
sizes by treating tlie logarithm of ratio of sizes (instead of tlio logarithm of size) as tho 
variable. Such a t eatment makes tlie goometide na^an a difaonsiouloss numb«5r. 
Equations for calculating tho dimensionless geometric mean arc jjiven and its usofulnrss, 
is illustrated in tho comparison of size rlistribut ion.s of two fiampics wliosc ratio of avej-age 
sizes is more than 100. 


19, Non-null Distribution of the Likelihood-ratio in Analysis of Dispersion 

J. Roy, Calcutta 

In this paper tho non-null distribution of Wilks’ likelihood-ratio criterion for ana¬ 
lysis of dispersion (multivariate analysis of variance) when the oxjiectation-rnatrix is 
of unit rank is worked out in a form suitaVjlo for numerical evaluation of tho power 
function when tho deviation parameter is small and degrees of freedom for error moder¬ 
ately large. An illustrative table of tho power function of tho analysis of dispersion 
test at the five pereent level of significance is presented for p 1,2, 3, 4 variates when 
tho degrees of freedom for tho hypothesis are m 2, 3 oiul the degrees of freedom for 
error are n = 200. 


20. The Effect of Non-Normality on a Test of Significance for the Standar¬ 
dised Mean 

M. Sankakam, Coimbatore 

The well known Student's ^-test for tho mean /x of a normal population when <r 
is unknown and the f test for tho difference /i( -r/A 2 between tho moan of twd normal 
populations are applicable to situations whore the population moan or means alone 
are of interest. But there are situations in Industry, Psychology and Biometry where 
the ratio of the mean to standard deviation is of greater interest than the inean. 
Construction of tests for hypotheses regarding tho ratio fi/o (hereafter referred to m tho 
standardised mean) along the lines of Neyman and Pearson hoe been. discussed hy 
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Patiiaik (1951, 1955) who hii8 shown that uniformly most powerful tests exist for oiie- 

sidod alternatives and the best test statistic turns out to be ^ n — 1 /'V, Si beinp; the sample 
inean and being tho sample variance. It may also bo noted hero that the same 
problem from tho sequential analysis point of view has been studied by llushton (1950). 

The object of tho present jjaijor is to study the effect of non-normality on tho 
distribution of tho t statistic and moro precisely on tho effect of what is Imown as the ty|w 
I error. Though tliis problem does not present any essentially new difficulties and 
can, in foot, bo treated along the .same lines developed for the classical t test, yet it is 
believed that tho present study is wort^hwliile as it deals vitally with situations in Industry 
and lliometry whore the tests actually relate to the standardised moan rather than tho 
moan alone. 

Using I^ishor’s K statistics (a valuable tool fully exploited by David (1949) in 
coTinoctiou with Fisher’s z statistic used in analysis of variance) the effect of non-nor¬ 
mality on tho tail area probabilities, or in Noyjnan and Pearsoa\s terminology, on tho 
typo r error of tho statistic has been investigated, same ]:)ro])lcm is studied along 

tho lines of Gayen (1949) and Srivastava (1958). Tlie two lines of approach load to 
similar conclusions. Preliminary calculations show that tlie individual as well as tho 
combined offoot of skenvnoss and kurtosis on the type I ciror may be considerable. 
Finally using tho results of Srivastava (1958) necessary correction terms to bo applied 
to normal theory preliabilities for some selected cases are derived. 


Fractile Graphical Analysis 

21. Fractile Graphical Analysis, some Model Sampling Experimentw 

Njkhilesh Bhattachajiyya, Calcutta 

This teohniquo has been introduced by Professor Mahalanobis for making certain 
typos of comparisons between different bivariate populations. Consider a simjDle random 
sanq^lo of sizo n drawn from a bivariate population of x and ?/. One may rank tho x- 
values in tho ascending order and divide tlio observations into (/ serially niindiored 
fractile grou})s, each corresponding to a' values of x with contiguous ranks. 

Next oaloulato tho average ?/ for each group, plot those averages against tho correspond¬ 
ing group numbers, and join oonsecutivo points by straight lines. Tho graph thus 
obtained is called a fractile graph. Suppose now that such graphs (with equal g) are 
drawn on the samo set of axes for t^vo samples from two difforont populations, and for 
the two indepeudent, interpenetrating half-saniplcs comprising ('Rch sample. One can 
then Oomparo tho two populations group by group or over a number of groups. 

Mahalanobis proposed to test the over-aU divergence between tho two sample graphs 
by comparing the area between those two graphs witli tho areas between half-sample 
graphs within each sample. Ho made a number of conjectures in this connection, some 
of which have been verified to be true on tho basis of extonsivo model sampling oxperi- 
qients by drawing observations from known and unknown distributions. 

22. Some Limit Theorems in Kogressiou Theory 

P. K. Bhattachaeyya and K. R. Parthasarathy, Calcutta 

' Tn this paper a method of estimating the regression function of a random variable 
y on Another random variable x which takes values in the interval [0, 1] is proposed and 
a test> for the hypbth^is that, (it) is tho regression function is given by utilising the 
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method of fractilo graphical analysis. Some limit theorems as to how fast the con¬ 
vergence of the estimate to the true value takes place are proved. The asymptotic 
distribution of the estimate, when siiitably normed, is shown to be of the double expo- 
nential type. ^ 

23, Applications of Frac.tile Graphical Analy‘^is to Psychometry: I. Item 
Analysis 

Rhea H. Das, Calcutta 

One problem of item analysis is to identify and quantitatively assess the error 
involved in the measurement of ability or other attributes by individual items of psycho¬ 
metric tests. For this purpose, the method of fractile graphical analysis developed 
by Prof. Mahalanobis may be used. Ability is interpreted as tost score, a?, and the item 
measurement as percentage of right answers, ?/. From the population of subjects 
taking tlie test, two subsamples are drawn randomly. For each subsample, fractile 
groups with equal numbers of subjects are formed in terms of increasing values of x. 
The percentage of right answers, ?/, is computed for eacli fractilo group of each sub- 
sample. This process is repeated for the combined sample formed by pooling the two 
subsamplos. For each sul^saniplo and the combined sample, fractile graphs are drawn 
connecting the y values of the fractile groups placed equidistantly on the x-axis. The 
area bounded by tho fractilo graphs of the two subsamples is termed the ‘‘error” asso¬ 
ciated with tho combined fractile graph. This graphical measurement may serve as 
a quantitative index of tho degree of error in item measureinont. Results suggest that 
this measure of error is independent of parameters of item difficulty and discrimination. 

5 

24. Applications of Fractile Graphical Analysis to Psychometry; 

TI. Keliability 

Rhea S. T)as and K. N. Shabma, Calcutta 

Reliability of j^sychomotric tests is generally estimated from data obtained using 
one of three experimental models : one test aiiministered twice; two alternate forms of 
the test administered once; and on© test administered once. The formulae used to esti¬ 
mate reliability are different for each model; their assumptions and resulting estimates 
also differ. However, a common feature of the data for tho three models is that they 
may bo represented by two variates, x and y, A method which may be appropriate 
for examining test reliability, which is uniformly applicable to all three experimental 
models and free from the assumptions underlying usual estimates of reliability, is pro¬ 
vided by fractile graphical analysis. 

The application of fractile graphical analysis to reliability estimation is illustrated 
for split-half reliability. The right score on oven numbered items of a test is taken as 
X, and the right score on odd numbered items as y. Two random subsamples are drawn 
from the test population. For each subsample, fractilo or centilo groups are formed on 
X. For each fractile group, the mean y value is obtained. This process is repeated 
for the combined sample obtained by pooling the two subsamples. To permit compa¬ 
rison of the reliability for different test populations, mean y values are transformed 
to a scale with an arbitrary moan and standard deviation. Fractile graphs are drawn» 
connecting tho transformed y values for tho fractile groups placed equidistantly on the 
X axis. The area bounded by the fractilo graphs of the two subsamples is defined as the 
“error” associated with the combined sample fractile graph. This measure of error 
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may be interpreted as an index of test reliability. Some preliminary results suggest 
that the error so measured is independent of usual estimates of split-half reliability 
and the standard error of moosuromont. 

26. On the Use of the Fractile Graphical Method for Analysis of Economic 
Data 

P. C. Makalanobis, Calcutta-r 

This paper gives some examples of the use of a now method, called fractile graphical 
analysis, for the comparison of economic data relating to the same population over time* 
or to any two populations in different goographioal regions or differing in any other 
way. This method can be used for any variate which can bo ranked, and is based 
on certain theoretical conjectures. Proofs are available in the asymptotic case 
for, and results of model sampling experiments have Wso been found to bo in accor¬ 
dance with, some of these coiijc'Ctures. 

This method suminarisos in an effoctivo way relevant information in situations 
where the distributions cannot bo rodiiced to a j^arametric form, and also provides 
a graphical way of testing differences botweoji grouj^s. Certain other desirable 
features about the method are brought out in illustrative examples presented in the 
paper. In these illustrations, the data used are mainl^^ oconomic, collected in successive 
rounds of the National Sample Survey over several years; the method, liowevor, has 
wider applica])ility, and has also been used A\^ith advantage in tlie analysis of data 
relating to anthropometric, psychological and sociological investigations. 


26. Some Limit Distributions Connected with Fractile Graphical Analysis 

J. Sethtjraman, Calcutta 

Fractile Graphical Analysis was first introduced by Prof. IMahalanobis two years 
ago as a technique for comparing two samples. He defined statistics like the error 
area, separation etc. In this paper altornativt* statistics a, I' etc. are rlofined and 
their asymptotic distributions are studied. A certain inequality that coimccts the error 
area and the statistic A enable us to make some statements about the behaviour of 
the error area. 


Large Sample Theory 

27. On the Asymptotic Efficiency of Tests and Estimates 

R. R. Bahadur, Calcutta 

Let »i, Xi, .. be a sequence of independent and identically distributed variables 
with distribution determined by a real valued parameter 9. For each n — 1,2, .. 
let Tn ™ be a statistic such that the sequence Tn is a consistent estimate 

of It is shown, under weak regularity conditions on the sample space of a single 
observation, that the asymptotio effeotive standard deviation of Tn cannot be less than 
[nl(4)]-t. The asymptotio effective standard deviation of Tn is defined, roiighly 
speaking, as the solution r of the equation P(|Tn—S| >c/r) when n 

is large and s is a small positive number, where JV denotes a standard normal variable. 
It is also shown, undw stronger regularity conditions, that the asymptotic effective 
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Hiandard deviation of the maximum likelihood estimate of $ is These con¬ 

clusions concerning estimates are derived from certain conclusions concerning the rela¬ 
tive ollicioncy of alternative statistical tests based on largo samples. 

28. Oil the Asymptotic Uistribution of Cell Freqticncies in a Contingency 
1'ablc with both Marginals Fixed 

Kl’mar Mitha, Calcutta 

The usual liyporgoonictric ty]>e distribution that arises in contingency tables with 
liotli iTia-rginals fixed is considered and it is shown that in any sequence of such distri¬ 
butions, wliero tlio individual cell expectations tend to infinity, tho cell frequonoiow are 
m tho limit-, distributed in a multivariate normal distribution. 

29. Some rropertie>s of tho Asymptotic Variance of Quantiles, Midi’ango - 

and Quasi Ranges ' 

Pkakab Kumar Sen, Calcutta 

Least square estimates of tho looation and the scale parametiU'S using tho ordered 
obsorvatio?is }ia\’o ])oen eorisidc'rod by Lloyd, Gupta, »Sarhan nnd others. Ifei o wo pro¬ 
pose to consider the ]iroblein v/ith a single or two cpiantilcs and stialy th(»ir properties. 

Further, it has boon sliov/n that for any density function /(.?;, o) of the fioutinuoiis 
ty]>o having an absolute 5 th moment for some ^s>() anti continuous first and soeoiid 
order derivatives for all values ef x lying in an interval of containing the me¬ 
dian £0.5 inner point and /(a', 0) ]> 0 for allxe/t, tho sample inodian has asympto¬ 

tically the minimum variance among the class of sample quantiles, if and only if, 

a) has maximum at a; = |o« 5 f 
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while, for othor density functions hav-ing an extremum at Co-ii’ the sample median has 
asymptotically Iho muximim) variance among tJio same class. If tho density function 
has no extremum at x — (o-b tho .sample median will have asymptotically neithoi' 
tho minimum nor the maximum variance among the class of sam))lo quaiitilo.s. 

It is also shown that for any density function of the above tyi)o, tho sample median 
(being tho central mid-range) will never have asymptotically the minimum variance 
among the class of all mid-ranges. 


SPECIALISED APPLICATIONS 
Biometry 

30. A Statistical Analysis of the Relationship between Density and 
Sttrvival Rate of Indian Carp During the First Week of Life 

B. C. Das, Calcutta 

The relationship between density and survival rate was analysed for 10,911 Indian 
fresliwator carp which had been randomly allocated to 24 experimental unite one day 
after, hatching. Each unit contained 9 litres of water; environment end food were 
.kept constant throughout the experimental period. Daily counts of the. number dead 
and complete enumeration of the number ajiye after the expexhnent j;aye tbe.deasity. 
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or initial number X of the carp and permitted calculation of the survival irate, as per- 
cent survival F, after one week of life. A hyperbolic equation 

r __ 

.01145-I-.00000jV 

was found to fit the data. The constants in the equation were determined by a least 
sKpiares solution. A corrolation of +0.9347 was found between density and survival 
rate- The fitted relationship accotmted for 87.36% of the variance. 


31. iiimodal Distribution of the Style Lejigths in an Horticultural Plant 
Banliinia acuminata L. 

K. R. Dronamraju, Calcutta. 

Styles of 3,427 flowers from five plants of Bauhinia aouminatu L. were measui-ed 
fjutween 27th August 1958 and 23rd November, 1958. The style lengths ranged from 
2 nim. to 27 mm. All the 5 plants showed a mode at 5 min. and a mode at 20 mm. 
No flower had a stylo of 11 mm. in length; only 26 ilow^ers had stylo lengths between 
8 mm. and 15 mm. 25 of which occurred on 2 plants. The fractions of short styled 
flowers obtained for the 5 plants were 24.2%, 11.04%, 22.6%, 21.9%, 6.1%. No order 
luis yet boon recognizetl iii the position of the tw o types of flowers on any of the five 
plants. 

The mean lengths of the long styles on the hrst two plants show a signiOcaiit rise 
and later a decrease tis tho day tem|X)raturo rose and foil duidng the season. The 
periods of flowering of the latter throe were insufficient for such comparison. 

As the short styled flowers are female sterile such a variation could play some 
part in the evolution of dioecy. 


32, The Biometry of Asymmetry 

J. B. S, Haldank, V. T. Kobde, S. K. Roy and H. Spurway, Calcutta 

When some of a group of organisms (o.g. cow^s) or organs (e.g. loaves) are asymme¬ 
trical, \vo may ask several questions. Is thoro significant latf^rality? I’hat is to say, some 
structure more frequent or larger on tho right side than tho left, conversely? What 
is tho correlation between tho two sides ? This is probably tho best measure of overall 
asyinmotry whoa thort? is no significant laterality. In our data the highest correlation 
found is +.96, and the lowest, though positive, does not differ significantly from zero. 
Negative correlation must however occur, for example in Crustacea where one or other 
chola (pair of gripping claws) is very largo, and in fisli with osymniotrical genitalia. 
There is no obvious relation between the correlation and the biological advantage of 
asymmetry, tho liighest values being for veins on the two sides of leaves, and ‘pearls’ 
on the two sides of caterpillars, where asymmetry would be harmless, while a much 
lower value is foiind for the attachment of the saorum to the vertebral column in mice, 
where asymmetry may be undesirable. Among the questions to be answered are 
whether different populations of a species differ significantly in their eaymmetry, 
whether asymmetries in different parts of the same organism are correlated, and to what 
extent asymmetry is inherited. It is certainly inherited in one sense, because if on 

4 
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organ is present or absent in about half a population, then for a given right-left corre¬ 
lation there will bo more asymmetrical structures than if it is present in most or in a 
few only. But it is not yet clear whether the correlation itself is genetically determined. 
These and other (piestions demand a great deal of biometrical research, wliich con be 
done as well in India as anywhere else. 

33. Asymmetry in llie Caterpillars of AMherma Mylilta 

J. B. S. Haldane, Calcutta 

(Spurway, Kumar, and Dronamraju have examined 532 caterpillars of tlio tasar 
silk moth Aiithemea myliUa. Those animals may have a so-called pearl on either side 
on each of 6 scgiiients. (5 to 10). This may bo largo, small, or absent. Classifying 
pearls as present or absont thort' are 4090 possible classes, of which 3 of the 04- syirimoti i- 
cal ones, with all 12 pearls, none, or tho anterior four, are the commoiKsst. 23.7 percent 
of tho animals were asymmetrical on at least one segment, and 5.08 percent of the seg¬ 
ments wore asymmetrical. Multiple asymmetry was mueh commoner than would 
bf5 prodicteil by a binomial distribution. There was no significant excess of pearls on 
tho right or left side. Altogotlior 01.7 i>ercont of tho possible pearls were present, 
but on segment 5 thus figure rose to 88.5 percent with only 2.26 percent asyininc3trical, 
whereas on segment 7 it foil to 42.3 percent, with 7.14 percent asymmetrical. How- 
(‘ver tho correlations between right and left shies were between d-.S5 and +.91 on all 
six segments. The froqueneios of tho syinniotrieal patterns wore decidedly ditferent 
in samples from Jammu and Bihar, and in different families from mated Bihari pairs 
in the Institute, hut tho frequencies of various kinds of asymmetry did not differ signi¬ 
ficantly. It is unlikely that asymmetry is genetically determined. 

34. Force of Mortality at All Ages 

C. G. Khatri and B K. Shah, Baroda 

In this paper, two modifications of Makeham’s Curves for graduating Life-Table 
data, namely, 

(i) and 


(u) fMx i-HxABid^^B2d'^ 

are considered and methods of fitting them by the method of Hartley by Internal least 
squares with weighting coefficients are developed. One of tho methods, when applied 
to tho graduated data of Makehain at lower age-levels, gives a much better fit. 

35. Factors Affecting Blood Pressure of Indian Soldiers 

N. T. Mathew, New Delhi 

This paper gives the results of analysis of blood pressure measurements on 2662 
soldiers surveyed in 1952-53. 

The average blood pressures are 105.1 mm Systolic and 65.5 mm diastolic. The 
variation in individual soldiers is from 75 to 164 systolic and from 30 to 04 diastolic, 
the standard deviations being 11.3 for systolic and 10.4 for diastolic. There are signi¬ 
ficant variations among ages, home states, and communities. 
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The average values are much lower than the standards used by niedieal practi¬ 
tioners. This is especially true of diastolic pressure. The reasons for these differences 
may be either techniques of measurement or perhaps something in army life which is 
conducive to low blood pressure. 

Indian blood pressure is lower than that of Americana and Qhinese. The blood 
pressure of UP Muslims may possibly bo among the lowest in the world. 

Blood pressure measured on the right arm appears to be significantly greater 
than that on the left arm. 

There is no correlation between blood pressure and height. The correlation between 
blood prossuro and weight is of the order of 0,1. 

Non-vegetarians appear to have lower blood pressure than vegetarians. 

Perhaps the most interesting result presented in this paper is fho geographical dis¬ 
tribution of high and low blood pressure. In the south of India there is a solid block of 
comparatively low blood pressure regions and in the north the blood pressure is generally 
higher. It will be interesting to investigate whether this is duo to dietary, racial or 
climatic reasons. 

.‘{6. Geographical Variation of Human Stature in India 

N. T. Mathew, New Delhi 

From a study of the stature of nearly 140,000 persons who volunteered for re¬ 
cruitment in the army over a period of years, it is found that certain remarkable patterns 
exist in the variation in average stature from district to district. The Iiido-Gangeiic 
plain in generally a region of high stature except for hilly tnicts. The coastal districts 
on the east coast are also above average in stature. The Central, Southern as well as 
Western districts generally have low stature. 

The pattern of variation appears to be consistent with a theory that the original 
inhabitants of India who were of low stature, wore pushed into the Southern half of 
India as well os into the hilly tracts of the North by tall afcatured invaders from the 
North West. Natural selection may also have contributed towards the lower stature 
in the hills, as shorter persons may have some advantages in the life on the hills. 

37. The Statistical Analysis of the Medical Examination Reports of Lady 
Students of Maharani’s College, Mysore 

V. Naqarathna, Mysore 

An analysis of the results of medical examination of University students ■will be 
of considerable importance not only to tho administration but also to the students and 
parents as well, Tho University of Mysore arranged for the yearly medical examination 
of its students from the year 1924>25. The statistical analysis of the data relating to 
the years 1924-25 to 1926-27, in the ease of boys, was undertaken by Professor K. B. 
Madhava. 

Smt. K. N. Kamalamina made a study of the results of medical examination 
relating to girl students taking the data from the medical examination reports of 441 
girl students of the Mysore University pertaining to the years 1028-29 to 1936-37. 

The present work deals with the analysis of the data relating to girl students of the 
Maharani’s College, Mysore for the year 1956-57. A comparative study of the charac¬ 
teristics of lady students of 1956-57 with those of the students for the period 1928-29 
to 1936-37 taken from Smt, Kamalamma’s paper has also been mode in this paper. 
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The analysis now iiiado Jias rovealod that 86% of tlio girls of 1966*57 batches wer(' 
)>otwecn tho agos 17 and 20 years, while the mean age of girls of 1928-37 batch which 
was 19.11, foil to 18.69 for the 1966-57 batch. But in the case of weight, tho girls of 
1966-67 wore 5.12 lbs poorer than tho 1928-37 girls indicating some deterioration in tho 
body build. In res] 30 ct of chost ineasuroments however no difference between tlin 
two ])atchos has boon observed, number of girls with “body defective” was 43 

out of 200 in tho 1956-57 batch, \vhilo it was 251 out of 441 in tho 1928-37 batch. The 
porcontago of girls suffering from diseases for tho 1928-37 and 1056-57 batches wor^\s 
out to 34 21 and 11,51 respectively. Houce it can safely be concluded that though 
the girls of tlio ]>rosont batch are poorer in physical characteristics, they are much 
hoahliior than the girls of 1928-37 batch. 


38 . AByinnietry in Nipples of Cattle, Buffalos, and Goats, and in Ijcaves 

S. K. Roy, Calcutta 

1 counted tlio nipples on 1236 cattle, 300 buffalos, and 579 goats. Tho numbers 
ranged from 3 to 8 in cattle, and 3 to 6 in buffalos, with a strong mode at 4. Tn goals 
they ranged froiu 2 to 6, with a strong mode at 2. 52 of the goats had more nij>]3leR 

on the left side, 16 on the right side, a very significant difference. In cattle and goats 
no significant difference was found. Tho muuV)or was higher in cows lhaii 

bulls, and in a breed of high niilk yield than one of lower yield. The corrolotions 
lietween nipple numbers on tho two sides do not exceed | .26. 

J counted tho veins on the two sides of 327 loaves of Bauhinia purpurea. The 
number varied from 4 to 8. There was no significant excess on cither side, and the 
correlation between vein number on the two sides was h.95. 

39. Variation in Organs on the 8ame VJant 

8. K. Roy, Calcutta 

I counted petals on 158926 flowers of 17 trees of Nyclanthes arbor-tristis and 
23,127 flowers of 4 bushes of tJasmmum pubescens^ and teeth on 4075 leaves of 7 trees 
of Nyclanthes. The petal numbers on a given tree not merely had a characteristic 
mean but a characteristic variance. Both werej much the same for a given tree in 
successive years. On several trees the mean petal number altered little during a 
flowering season, but in Nyrtanthes the variance increased steadily, while in Jasminum 
it rose to a maximum and then fell again. In biological terms this cto be described 
as a progressive deterioration of organic regulation, or canalization. 

The loaves on 4 trees showed a J shaped distribution of tooth number, most leaves 
having no tooth. Tho other 3 trees had a bimodal dislrilnition, with modes at zero 
and 6, 9, and 11 teeth respectively. 

Psychometry 

40. On Discriminating Curves 

Asitpbakash J3as(j, Calcutta 


Discriinmating index and disoriminating curve were defined by P. K. Bose (1958) 
in connection with item selection teo^ii^ues. In this paper those concepts have been 
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further developed and used in deterniiiiing the relationship with the difficulty values, 
‘Discriminating charts* are expected to provide an indirect method of assessing whether 
two tests are parallel or not. 

41. Statistical Problems in Item Analysis 

S. Das Gupta, Calcutta 

This report is concerned with tlie aj^plication of statistical tcclmiquos in the 
problems of docision-iuaking and designing the items in a test of a single ability. The 
previous works on this topic arc briefly reviow^ed. The problem of defining the discri¬ 
minating index of an item is attacked from a new angle. It is further stated that the 
maximum likelihood ap]3roach of estimating the parameters of the items and the un¬ 
known abilities of the examinees should he reinvestigated to study the different ])ropertios 
of these esfimates. Tliis is duo to the fact that the sot of responses to the item by a 
group of oxarninoos may not provide consistent estimates of the paramotor.s involved. 
Tliis lino of a]jproach was initiated first by Ncynian Sc Scott, ft is prov'cd that for 
non-equivalent type of items, logiatic-rnodel only provides the sufficient statistic for the 
unknown aliility. Assuming normal ogive model as the item ehnraeteristic curve, dif¬ 
ferent properties of the total test score are sfudied. 

This report gives only a number of sj^ecific ])roblems in item analy.sis. In future 
work, the theory of int'erfaicc in tlio problem of selection and elassidcation of indivi¬ 
duals will ])e communicated in detail. 


42. A Study on the Selection Procedure for a Certain Course of Study 

B. Das Gupta & M. K. Gttpta, Calcutta 

Selection of tlic candidates for tlio difforent courses of study in our educational 
institutions is generally based on the results of tb(' candidates in thoir previous public 
examinations. The selection is generally quite* arbitrary and based on certain pre¬ 
conceived actions, which may be found to bo quite wrong luider careful study. 

Such a study is reported in this paper. Relative predicting power of different 
Intermediate subjects in the selection of candidates for aclmission into the B.Sc. class 
of a certain institution vith lionours in a particular subject has boon studied. Also 
a discriminant function has been obtained which will discrimiuato best between the two 
groups of selected students, viz., those wlio pass with honours (first or second class) 
and the rest. The eurront method of selection is critically examined in the light of 
the present study. 

43. Factor Analysis by the Method of Orthogoualization 

N. K. Gupta. Calcutta 

A battery of n teste applied to iV persons gives rise to a score matrix of order n x N, 
In factor analysis we describe these variables by a smaller number of factors. "This is 
accomplished by analysing the matrix of inter-oorrelations. In the present paper it 
is shown how starting from the normalized score matrix we can first get tho population 
matrix and then the factor matrix. By the method of orthogonalization we obtain tho 
population matrix^ the rows of which form the basis of tlie vector space generated by the 
row vectors of the normalized score matrix, that is, by the test vectors. Then the load¬ 
ing of the y-th test with the fhotor is the scalar product of the y-th test vector and 
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tho i’-th factor vector. Again if m bo the rank of the score matrix, i.e. the number of 
1 o\v8 of the population nia trix, then m, of tho n rows of factor matrix are obtained without 
any fiiithor oalcxdnfion. Wo got those while calculating tho factors and m(m~ l)j2 
oi tho olomonts of the factor matrix will bo always zero. In this caso wo get a set of 
orthogonal factors. 

44. Verificatioji of Guilford^s Generalised Psychophysical Law 

Amat. Kumar Mallick, Calcutta 

GujJford fl goncralisod Psycl^o-physical Law in tho form of the n-tli power func¬ 
tion inchidos tho classical Paycho-pliysical Law of Weber and Fullorton-Catteirs Square 
Root Law, as simplified and special cases. It is analogous to, and inclusive of. Wood- 
worth s formula tliat harmonis(3S anrl also inchidos the latter two Laws. Eaoh of the 
above Laws olhor than Guilford’s has been applied to tho data obtained in an experi¬ 
ment cionducted by tho author in which half-length judgements of subjects have been 
taken. Wide discrepancies between the experimental observations and tho Laws liave 
been notieed. This is inox]jlicablo on the ground of mere chance. There must be 
sonietliing wrong in those three Laws which fail to conform to tho data. Hence they 
do not hold good at least in this cose. 

Att-ompt has been made to explain the data in the light of Guilford’s n-th power 
function. It has been found that this has mot with success. The difference between 
theory and fact is very narrow, and this narrow difference may bo ascribed to chance. 
So tho data arc foimd to bo consistent with Guilford’s Law rather than with 
WebeHs Law, Fullerton-Cattell’s Law or Woodworth’s Law. 

Thus the generality of Guilford’s n-th power function has been established. 

Econometrics 

46. On a Method of Computing Engel Elasticities from Concentration 

Curves 

N. Sreenivasa Iyengar, Calcutta 

This paper presents, on tho assumption of lognormality, a simple graphical method 
of deriving tho Engel elasticities for various items of consumer expenditure from what 
are known as concentration curves. Usually two types of such curves are distinguished: 
(a)the Lorenz curve which relaU^s tho proportions of total expenditure to the proportions 
of persons spending up to a given level of total expenditure per cajiita and (b) tho specific 
concentration curve which is defined as the proportions of total consumption of tho 
specific commodity by proportions of persons spending up to a given level of total 
expenditure per capita. The author briefly indicates a method of using these curves 
in tho calculation of the Engel elasticities and gives some numerical results for a few 
important items of consumer expenditure. J’inally those are compared with the 
estimates obtained by the conventional method of least squares on the assumption 
of constant elasticity. 

46. Linear Programming Techniques applied in Tariff Policy 

G. S. Maddala and P. S. R. Sambasiva Rao, Bombay 

r 

Linear Programming has been til! now widely used in transportation problems, 
resource allocation problems and epatial equilibrium analysis. The present paper 
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cousidera the applioation of linear programming in tariff policy. The solution turns out 
to be a slight modification of spatial equilibrium models. A tariff and an export subsidy 
can be viewed respectively as increasing and decreasing the transport rate. Hence 
the solutions of the spatial equilibrium model before and after imposition of tariff or 
grant or export subsidies (which are assumed here to be specific and not ad-valorem) 
can be compared to assess tlie effect of the tariff. Tho method is illustrated by rnoiuis 
of a six-country single-commodity model. All the problems arising from the lialancing 
of trade, exchange-controls, variations in exchange-rates, interactions between tho 
markets of intor-rolatod goods etc.,' have been assumed away in order to focus attention 
on the main method of analysis. 

47. All Analysis of the Distribuiiun of Personal IiKunne in Mysore City 

V. NAGAKATHNii, Mysoro 

An analysis of tho distribution of personal mcomo of tho people of Mysore city 
as compared with tho distribution of tho porsonal income of tho members of tho families 
of tho Quivorsity students ni Mysore city has beo)i undertaken in tliis study. Tho 
data lor this comparative stiuly have been taken from the following two sample surveys ; 

(i) Tho demand for prcdiicts of cottage and small scale industries in Mysoro 
city (1950). 

(ii) Tho livtiig conditions of tho University fcitudonts in Mysore city (1957). 

The average of incomes of those two classes are coruparod with tho National (All-India) 
average for tlio respective years, and with eacli othei* making allowance for the difft^rent 
years. 

As those two surveys contain low income ranges, tho comparative degrees of in¬ 
equality cannot bo measured by the “Pareto’s Constant*’ as “Pareto’s 1-aw'” cannot bo 
extended to lower incomes. 

It is found that Gini’s formula also could not be applied in tiiis present comparative 
study, where lower income levels are included. We may agree with Uowman when he 
observes that “despite the fact that the Gini formula gives a better description of the 
model range of tho income distribution than is provided by tho Pareto Formula it must 
still bo recognisod as the omphasis is on the behaviour of the income distributions in 
the upper rather than the lower income levels”. 

In tho present study of comparison, “Lorenz Curve” which is a simple graphical 
device most eominonly used to indicate the difference in the degree of inequality of 
different incomo distributions has been applied and a marked inequality has actually 
been noticed in both the cases, the inequality in the case of distribution of personal 
incomes of family members of the University students being more. The existence 
of this inequality in tho latter case has boon confirmed by working out the several 
measures of inequalities suggested by Yntoma. 

48. Linear Programming versus Non-Linear Programming in Indian 
Economic Studies 

M. Vaidyanathan, Hyderabad 

This paper disoiisses the baaio oonoepts of linear and non-linear programming, 
marginal productivity and Iieontief a 3 rBtems, jnd considers the applications of these 
oonoepts to (1) produotion in textile induatry; (9) cost and price relations with reference 
to labour probleme; and (3) capital formation and welfare eoonomice. 
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Tlio principle of mathematical dual, fixing an optimum for the Simplex method 
in linear programming, anfi formiilao for non-linear programming involving time factor, 
have boon workivi out. 


Design of Experiments 

41). Kiaetional Jleplicates ay Ayymiiielrjeal Factorial Designs 

M. N. Das, New Delhi 

A mothod of constructing confounded factorial designs from fractional replicates 
of syiumotrieal confounded designs lias been described. Through this technique any 
tvjie of such designs including all the existing asymiiiotrical factorial designs can be 
obtained. Naturo of confounding as also the conditions for balam*o in yucli <le8igns 
liave also been investigated. 

oO. A Uniformity Trial on Clonal Tea in Ayyani 

A. R. Skx. Ciniuiincja 

It IS pioposcd to present in this paper some of the results ot‘ a piehiiuiiary imesti- 
gatiou into [)lot technique studies conduclod on uniformity data foi one year on clonal 
tea which was hedge planted on flat land in an Assam tea estate during 1952. 

The basic data weri' taken on (5 bushes unit and coviH'od 240 units with no guard rows. 

The coufflcueiit of variability docre*a.s<'d with increased plot size and long and narrow 
plots were more eflioient tlian more compact ones. iSimilar results were obtained on tea 
by Eden in Ceylon and Laycock in Nyasalanrl. Increasing the plot size beyond 60 
bushes did not bring about any appreciable reduction in error. Efficiencies wore worked 
for the Latin square design with respect to tJio R.B.D. and of the latter with respect 
to the C.K.D. in terms of saving in reiilications. 


51. On Certain Optimality Criteria for Incomplete Block Designs 

K. R. vSirAii, Dehra Dun 


Several optimality critiaia have been suggostod by various authors to measure 
the officiency of designs. To minimise the average variance of elementary treatment 
comparisons we minimise whore the non-zero roots of 'C matrix. As 

suggested by Wald wc. can maxiinisc the minimum power of the usual F test by maxi¬ 
mising Wald also suggests the minimisation ofTrXi'L Tffice officiency criteria 

corresponding to the above three problems are framed. 


It has boon proved by various authors that for given {v, b, r) if a BIB design 
exists it is the most efficient. It can be soon that judged by any of the throe critei-ia 
given above, given block size k and the number of treatments all balanced designs give 
the same optimum efficiency, (at least one balanced design always exists) 

The above throe criteria are based upen differtint considerations. They are all 
connected with the dispersion of x*s. In each case optimality is reached when x’s 


are all equal. This suggests the use of E 4 == an efficiency criterion- 

it 

V-. 1 —l/A 

w hero R « With each of the above criteria, E ^ v* balanced design 

V l~l/v 
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and with increasing E approaches unity. The criterion K 4 does not possess any con¬ 
crete interpretation, but is closely related to the above three. Furthermore 

= Trace O and = Trace « 2 2) C?. 

Hence con bo calculated directly from the ‘C’ matrix without going to the roots 
of ‘<7*. It is suggested that E^ would be a workable measure of overall elFiciency of a 
design and may be of use because of its simplicity. 

Sample Survey Techniques 

52. On Statistical Controls in Surveys 

K. G. Basavarajappa and K. V. Ramachandran, Bombay 

In any sample survey, errors in the estimates wo are interested in, occur through 
several major causes. One of the causes of error is duo to sampling itself and this 
error can technically bo nia<le loss if the 8amj)le size is increased indefinitely. 

There are several major sources of error in surveys and they could be due to 
mistakes in the ciuestionnaires and methods of canvassing, non-rospense and wrong 
response, tnissing of units to be sampled, measuring wrong units, errors in measurement, 
bias in measurement, investigation biases and tliose at the stage of analysis of the 
data. Methods for controlling some of these errors are already available. 

Investigator biases could enter into a survey duo to gross negligence, pure guess 
work, consultation with each other and dishonestly cooking up of data by imreliable 
investigators and also duo to difficulties encountered in enumeration. 

Mahalanobis has suggested certain methods of detecting and controlling those biases. 
This paper deals with the derivation of the Mahalanobis procedure by using the 
well known Roy Union-Intersection principle and studying the operating characteris¬ 
tics of the procedure. A generalisation of the Mahalanobis procedure is indicated. 

53 . An Admissible Estimate for any Sampling Design 

V. P. Godambb, Calcutta 

If for any sanipling design P(^). \ = 1, . - jN, denote the probability of the 

individual A being included in a sample, then it is proved in the paper that the usual 
ostimato 

2 Xy^lPM, 

Xe« 

(Xx being the variate value of individual X and 2 standing for suniination over diatinot 

\es 

individuals in the sample o) is admissible in the whole class of unbiased estimates of the 
population total. 

54. A Best Unbiased Estimate of the Population Mean in Cluster Sampling 
when the Clusters are of Unequal Size 

M. V. Jambctnathan, Mysore 

Under a sampling plan which employs cluster sampling, the clusters being of un¬ 
equal size, the population mean B is usually estimated by SpiBil^pi, where pi is the 

5 
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size of the f-th'cluster and Xi is the moan of the t-th cluster. This estimate is known 
to be a biased one, though the bias generally tends to zero as the sample size increases. 
Assuming a suitable mathematical model, a method of estimation is suggested in this 
paper which yields an unbiased estimate of the population mean, which is also the maxi¬ 
mum likelihood estimate and having therefore minimum variance. This estiinato is 
the weighted average of the means of the sample clusters, that is 

jd' = 

whore wi = Pi/{l + (7?i ~ 1)P}, and pis the intra-class correlation coefficient. The 
ininiiniim variance, (which is tho same as the variance of the above estimate) is obtained 
as the quantity a3 being the population variance. 

The method adopted hero yieMs certain other iisofiil results, such as the statistic 
for an unbiased estimate of the population variance o'-, and tlio distribution of r, tho 
intra-cIass correlation in tho sample, both under tho null and tho non-null hypotheses. 


o5. Use of Sampling Methods in Estimating the Utilization of Clerical 
Man-hours in Offices 

N. T. Mathew, New Delhi 

Tho method of ‘Snap Readings' employed in Statistical Quality Control has boon 
adaptor! to doterinino tho proportion of timo devoted to assignofl duties, incidental 
duties, j)orsonal needs, idlo time, etc in a ty|}ical office. It is likely that tliis approach 
will be useful in ass<‘s.sing staff requirements in largo clerical establishments. 


66. Randomised Rounded-off Multipliers in Sampling Theory 
M. N. Mhrthy and V. K. Sethi, Calcutta 

In largo scale sample surveys the w'ork at the tabulation stage boconu’S <liflicult, 
cumbersome and time-consuming because of the largo number of multipliers (weights 
to be given to the sample units for getting the estimate) involved, when a non-self¬ 
weighting design has been adopted at field stage. An attempt is made to find a method 
of substituting the actual multipliers by a smaller number of multipliers which may be 
called roundod-off multipliers. The method of selection of these roimdod-off multi¬ 
pliers so as to minimise tho increase in the variance of the estimate and the method of 
allocation of th(^se to tho actual inultipliors so as to retain the character of unbiased¬ 
ness of the estimate have been discussed. The problem of minimising the increase 
in the variance by a proper splitting up of the large multipliers is also considered. 
Further a practical method has been suggested to decide tho number of roimded-off 
multipliers to bo taken so as to get a desired precision. 


57. A Note on Probability Sampling 

M, N. Murthy, Calcutta 

Gtiven TTi, (< =» 1, 2, . .^) the probability of inclusion of the ith unit in a sample of 
size n a simple procedure of selection of the sample would bo to take a systematic 
sample of n units with probability proportional to wi'a with 1 as the sampling inter¬ 
val and wHh a random start from 0 to 1. The estimator based on such a sample can 
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l.'ri considerably improved by arranging the units in some suitable order, before 
' election. In fact, arrangement in increasing order of — , where aff is the value of an 

Vi 

.Mixiliary variato, is likely to be very efficient. 

■'8. Studies on Different Methods of Selecting Plots within a Village for 
Estimating Crop Acreage 

N. S. Nanjamma, Calcutta 

Methods for selection of chistors of plots of different sizes were examined for 
various 8<ampling designs. 

It was observed that the variance of the estimate increases with increase in the cluster 
size at different rates for the different metheds tried. For clusters of size 1 (sampling 
individual plots) systematic selection with probability proportional to area was found 
to bo far better than the other methods. With increase in the cluster size, the estimates 
for selecting with probability proportional to area (with replacoincnt or systematically) 
were found to become less efficient very rapidly, whereas for the other methods tried 
out, the rate of decrease in efficiency was much slower. For largo cluster sizes there¬ 
fore, it is expected that simple random sampling or systematic sampling would be pre¬ 
ferable. 

Ratio estimate for simple random sampling and sampling a systematic cluster of 
plots with probability proportional to total geographical area turned out to bo uniformly 
bad for all the diffVirent cluster sizes, the former because the correlation between the 
geographical area and crop area for aman rice was very poor. 

59. Some Sampling Mechanisms 

T. V. Hanumantha Rao, Calcutta 

If a finite population of N imits is denoted by 1, . .., X , .A^, it is sometimes 
desirable to have a ‘sampling design* which gives preassigned probabilities P(l), ..., 
P(X), . ..,P(Ar) of the respective units being included in a sample. For this purpose 
some ‘sampling mechanisms’ are put forward in this paper. The superiority of these 
'sampling mechanisms* to tho earlier Imown mechanisms is also discussed. 

60. An Existence Theorem in Sampling Designs 

T. V- Hanumantha Rao, Calcutta 

A set of units is a population. A sample is defined as a sub-set of this set. An 
arbitrarily chosen set of samples with corresponding probabilities (which sum up to 1) 
defines completely a ‘sampling design*. Now a ‘sampling mechanism’ is defined as a 
rule of drawing units ‘one after another’ with arbitrarily chosen probabilities. The 
following theorem is proved in this paper ; Every ‘sampling design* is obtained as a 
result of some ‘sampling mechanism*. 

61. On Some Aspects of Sampling With Varying Probabilities 

D. Singh and K. V. Dbsiean, New Delhi 

Selection of sampling units with probability proportional to some measure highly 
oorrdated to the diorooter under study improves the efiSoienoy of the estimates consi* 
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ilerabiy. Howover if more than one character is to be studied from tho same unit, 
choice of selection probability is not easily determinable. This problem for two 
characters lias boon studied in this paper. It has been shown that under certain condi¬ 
tions, it is po>ssiblo to find selection probabilities such that the loss in efficiency in us^ig 
thorn as com))arod to tho one when each character is studied separately depends on 
certain characteristics of tlie population and the sample size. Tho conditions under 
which this loss in efficiency can bo minimised have been found. 

0x1 the Theory of Classical Rej^ression and Double Sampling 
Estimation 

B. D. Tikkiwal, Dharwar 

The author has sliown earlier (Proceedings of the Forty-fifth Sossion of the Indian 
Science Congress Association 1958, part IV, 7-S) that tho classical regression and double 
siiinpling estimators are the minimum-variance linear unbiased estimators without 
any restriction. Tho variances of the two estimators wcto calculated for a finite j)opu- 
lation under the assumption that tho regression coefficient occuring in the estimators 
is a known constant. When the regression coefficient is to bo estimated from tho sample 
the variance formulae for tho two cases were obtained under tho normality assumption. 
Tho present paper gives the; variance formulae and their sample ostimators without 
any assumptions. It is shown that an ostimator, having some desirable property of* 
the v^ariance of the double sampling estimator is [(a'--n)/;m'] Qln — Z-rSy^ {N’-n')n'N 
in the notation of Sukhatrne (tSampling Theory of Surveys with Applications). 


Statistical Quality Control 

f)3. Use of Counts for Inference About the Probability that a Variable 
Does not Exceed a given Limit. 

A. Matthai and J. Roy, Calcutta 

Methods of using in an optimum way counts instead of measurements on sampled 
individuals for estimation or testing of hypotheses regarding tho proportion of indivi¬ 
duals in tho population falling short of a given value, are presented in this paper. 

The methods are applicable to tho general class of distributions characterised by a 
location and a scale parameter. Tfho two situations corresponding to the scale parameter 
being known as well as unknown are considered. In the estimation problem different 
estimates are proposed and the variances derived and compared. Similarly, different 
acceptance criteria witli optimum properties are suggested. The gain in efficiency 
in both types of problem is illustrated in the case of normal distribution. 

Uses of the techniques in industrial sampling inspection and also in problems in 
bio-assays are discussed. Tables for ‘optimxmi settings’ or limits with reference to which 
counts will be made, are furnished. 

64. Statistical Systems—Their Scope and Potential 

S. P, Vaswani, Bombay 

The paper describes the results and the scope of systematio applications of the 
techniques of Statistical Quality Control in Industry, Trade and Administration, These 
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tccluiiques, when applied properly, have actually helped in obtaining considerable 
benefits in various fields. 

It has, however, been observed that tlio term Statistical Quality Control fails to 
convey its real moaning to non-statisticians, for whoso benefit the techniques are, in 
fact, meant to be applied. The general impression is that these tochnicpios are confined 
to some kind of vague improvement of quality alono and have nothing to do with more 
efficient and economic working and bettor planning. It is suggested that with the 
widening siihercs of application in which these tecliniques are found to be useful day 
by day, the term Statistical Quality Control should be changed to “Statistical Controls’*. 
As more and more systematic applications of these controls gain ground in various 
fields, it is further suggested that the term may then be replaced by “Statistical Systems 
in Industry, Trade and Administration”. 

Scope exists for the application of these techniques in the economic, social and 
political fields also. It is also intended to extend tlie benefit of the applications of sta¬ 
tistics from man-made organisations to living organisms, and, yet higher, from living 
organisms to man himself as he is, and, higher still, from man as he is to man as ho should 
be in keeping with the universal spirit of man. Then indeed would the iiltiniato aim 
of Statistics have reached its final goal. 


Miscellaneous . 

f)6. Syllable Counts on Modern Bengali Prose 

Ntkhilesh Bhattacharya, Calcutta 

From each of sixteen works, two by each of eight authors, 100 lines were selected 
at random and the nunibor of syllables (a;) was determined for each word occurring on 
these sample lines. The frequency distributions of x wore studied with a view to examin¬ 
ing how far they can indicate an author’s ‘style*. The conclusion W'as largely in the 
negative, there being significant (and wide) differences between tlio two works of some 
of the authors. Such unfortimate results do not seem to have been met with in Western 
studies. 

For five works, systematic samples of lines were taken in various ways. The result¬ 
ing word-length distributions broadly agreed with those based on randomly selected 
lines, thus indicating the approximate randomness of the series of word-lengths. 

The investigation has thrown up interesting data regarding word-length in terms 
of syllables, and regarding compositions of words and syllables. The average Bengali 

word has about 2.3 syllables, of which roughly 67% are ‘open’ and 33% ‘closed’; (closed) 
syllables with dipthongal vowels are only about 6% of the total. Here again, the p.c. 
of open (or closed) syllables vary significantly between and within authors. 

60. Quantitative Delimitation of Regions 

M. N. Pal, Calcutta 

An attempt has been made in this paper to review the statistical methods so far 
applied to delimit rcj^ons in the field of ‘^Regional Geography”. Discussions are 
mainly on the limitations of the application ofthe ”chi-sqiiMe” statistic byZoblor, 
the advantage of the applioatiozi of the ooncept of “Loren* curves” by Wright, the 
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limitations of applicability of “Multiple Faxstor Analysis” with reference to Hagood’s 
and Prakasa Rao’s work, the advantage of the analysis of “spatial oo'association” 
of variables by Hoolc, Mcarty and Robinson, and the advantage and disadvantage 
of the use of “distance index” of several variables as suggested by Berry with 
reference to the delimitation of “homogeneous regions” and also on the little 
progress which has so far taken place while quantitatively delimiting the “functional 
or hierarchical region”. 
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Abstracts 

General Physics 

1. InfceriDolcuular Potential of Helium 

A. K. Barua, Calcutta 

Potential energy function for He-IIo inicraction has been obtaincrl on the oxp, 
(i-S model by fitting in second virial and zero-pressuro Joule-Tbomson cooniciont data 
ovov an extensive rat^ge of tempoj'atiiros. In addition to the dipolo-dipole inboractioii 
tejiu in the attnictivc' j^otential, tlio dipolo-quadrnpole iiiteractiou term lias also boon 
taken into account. Tho necessary quantum corroctious have been censidored. 
Excellent agreement is obtained between the values calculated from tho potential 
energy function determined and tho experimental data. On tho whole exp. 6-8 
potential gives bettor fit with tho second vii'ial and Joule-'rhomson coefUciont data 
than either th(i ex|i.-6 or the Lemiard*Jones (12:6) potentials. 

2. Solufioii of Cauchy’s Problem for the Scalar Meson Wave Equation 

in a Curved Space 

S. C. Malaviya, Lucknow 

An curlier mc^thod (Malaviya 1058) for the solution of the Cauchy’s problem for 
tho scalar meson wave equation in a flat space has been gcnorali.sed for a curved space, 

3. Possible Transformations of Maxwell Equations 

Mohan Jauuart, Lucknow 

Tho continuous transformations under which the Maxwell equations are invariant 
are found out. Tho widest group of such transformations is shown to bo tho fifteen 
parameter grouj) of conformal transformations studied earlier (Vacliaspati and Jauhari 
1959). The laws of transfonnation of the various field quantities are given explicitly. 
It is found that the transformation law for tho field tensor contains on arbitrary 
constant wliich mixes up the electric and magnetic fields. However, this constant 
does not appear when the vector potential is introduced. The case wlion external 
currents are present is also discussed. 

4. On Conservation of Matter and Energy in Relativity 

R. V. Wagh, Poona 

The principle of conservation of ener^ has been a topic of vital importance in 
classical dynamics. In relativity matter and energy being as a matter of fact in¬ 
separable cannot be considered exclusively. We apply here instead of the differen¬ 
tiation the cdvarimit derivative to the material energy tonsor 2’/**' and write equations 
-of conservation as « 0. ... 
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A particular caae cm = f ** " ' »i ' q er » 1 is considered and appropriate 

D+fc] 

relations are obtained for the conservation of matter and energy. 

!). Calculation of the Optical Potential 

S. Mukuebjbe, Caleutta 

Optical potential was calculated from tho reaction-matrix formalism of Brueokner 
including tho Hugonholtz correction term of second-order in reaction-matrix. Tho 
correction term of Hugenholtz was found to have a profound cfFoct on tho detailed 
structure of the optical potential. 

rt. The Problem of Polymeriaation and the Theory of Numbers 
V. S. Nanda and R. K. Pathria, Delhi 

Thi) number thciory approach to the problem of degradation of polymers, deve¬ 
loped in a recent series of paj^ers, is employed here to tho study of tho problem of 
polymerisation, beth of tho condensation and of tho addition typo. In iho former 
case we start with the simplest process of polymerisation and later take up the problems 
of molecular weight stablisation and multichain polymerisation. For the addition 
polymers oven tho simplest case of linear polymerisation has to be discussed under 
various hea<iing8 depending upon tho mechanism involved. First wo consider th(» 
different aspc^cts of one-end termination and then those of tlie slightly more involved 
two-(5nd termination. In all tho cases considered, expressions are derived for the 
size distribution and tho various averages of interest. 

Tho cases wdien (i) the growing chains are deactivated through the agency of 
transfer agents and (ii) two or more agencies of deactivation are simultaneously opera¬ 
tive are under investigation. 

7. The Problem of Oopolymerisation and the Theory of Numbers 
R. K. Patiibia and V. S. Nanda, Delhi 

Tlip technicjue of tho generating function employed in our earlier work on 2>olyiuor8 
is extended to the problem of copolymorisation. Here, because of the variety of 
monomers present in the polymerising 8amx>le, various interesting possibilities ariso. 
Even for tho simplest case of two types of monomers, one has to deal with the following 
three possibilities : 

(i) when two typos of monomers A and S cannot get linked with their own kind; 
tho polymer chains being of the typo .. .A B A B . . , . 

(ii) when the above restriction holds only for the t3rpe B, the polymer chains 
being of the type .. .A A B A A A B A B, 

(iii) when there is no such restriction for the either type, the joining up being 
completely random. 

In all these cases expressions for the size distribution and the various averages 
are obtained. In the case (iii) above the intra distribution of sequences of the mono* 
mers of the same type is also discussed. 

The counter part of this problem for tho case of addition cqpolymors is under 
investigation. 
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8. Possible Transformations of Wave Equations of Massless Particles 
of Spin Half, I. Four Component Equation 

VACHAsrATi, Lucknow 

InvariancB of the massless Dirac equation under continuous transformations is 
examined. It is found that the widest group under which the equation is invariant 
is the relativistic conformal group. Explicit expressions for the transformed wave 
function and equations are given. The extent to which the charge conjugate solution 
may mix is determined. The case of the two component equation can be similarly 
discussed. 


Astro Physics 

9. The Wholesale Annihilation of Matter. 

Siiiv Kishore, Allahabad 

The British school of cosmologists have put up the theory of continuous creation 
of matter throughout the universe in the form of hydrogen. The cosmic coincedcnce 
equation 2 PO r- = 1 can bo evoked to prove that it is possible as the sum total 
energy of the universe is zero and the positive energy given by ii7 = duo to 
inertial mass of matter is the counter part of the negative gravitational potential 
energy of that body with the rest of universe. 

The author has tried to show that wholesale aniiiliilation of matter can take place 
if the process is reversed. Using the modified equation 2 tt -- and substitut¬ 

ing the nuclear density of matter or some still higlier density possible as in Chandra¬ 
sekhar collapse of degenerate collapsed super giant neutron star, the author has tried 
to show how matter in hulk might got aimihilated. The stages in the process of change 
over from collapse to explosion has boon indicated. 

Thus the amount of concentration of matter has been doterminod by using purely 
the inertial property of matter. The origin of planetary matter and the source of 
cosmic rays from such supernova explosion has been indicated. 


10. The Rotation of small Bodies revolving round their Luminary 

Shiva Kishore. Allahabad 

In this paper it has boon shown that it is in the very nature cf things that small 
bodies revolving round thoir luminary would sjiin in the proper direction. 

On the basis of his “Theory of exploding planets” explained at the Indian Science 
Congress in 1963 the author was of firm opinion that the meteorites have their origin 
from “the mother cf Asteroids”. However, Robertson and Poynting effect which 
produces a drag on their motion would sweep all such small bodies into the aim in 
very short time and they should not have survived tiU now. Yarkovsky effect which 
depends on evening and morning temperature difference can aid or oppose 
Robortson.Poyating effect depending on whether the meteorite is rotating in the 
retrograde or proper direction. Similarly, Whipple had suggested acceleration or 
retardation of comet motion depending ot^ their direction of spin. 

The author was however of the opinicn that there is some thing to make the 
meteorites spin in the proper direction and this having a stabilizing effect on the 

6 
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meieorito orbit docs not let tliom be swept into the sun. The whole problem was 
re-examined. Ilobcrtson and Pojmting had not taken serious notice of the fact that 
only half of the niotcorito is illuminated by the sim. On doing so it is found that 
the retarding forcf’! due to Robertson and Poynting effect does not pass througl^ the 
centre of inaas and lies on the side of the sun. This results in a couple trying to rotate 
the meteorite in the proper direction. Such a lotuiion ])roducos forces which oppose 
Robertson and Poynting eftbet. 

Tile an(her lias shown that the rotation dovolopos very fast and the rotation 
required io stubilizo tho orbit, is produced bolore ilio orbit changes appreciably. 

11. The (Jlassifieatiori uf Planets and Satellites 

Sjiiva Ktshore, Allahaliad 

The autlior hasjolassificd tho planets by tho apiilioation of nuclear physics in the 
ovolutioii of planets. Tho four inajoi- heads ar(^ (1) Boiling jdanots, (2) Exploding 
planets, (3) (Jiant planots, (4) Dead ]daucts. Tho density of tho iimor planets has 
boon explained in light of rocout measurements. 

Tho saielUtos have also been classified : (1) our moon which has its origin from 
an exploding cum boiling plane, and (2) all tho other satellites wliich have their 
origin from tho mother of asteroids have been explained. Tho density of tlu' core 
of planet mars has been explained. 

Besides this, tho rctrogratory spin of Uranus has also l)(3C‘u explained. 

The general behaviour of tho planets has been exi3laif\ed. 


12. ' Light Variation of y Pogasi. 

8. D. SfNviiAL, Naini Tnl 

Thopighfc curves of the /J Canis Majoris star y IVgasi usmg stamlard B and V 
filters arc obtained. The and tho period of light valuation liavo boon freshly 

determinod. The amplitude of the light variation is about 0^.017, both in Band V. 

13. Period Variation in CY Aqiiarii 

N. B. Sanwal, Naini Tal 

A pliutoelectric study of one of tho short period cluster typo variables CY Aquarii 
was made during 1958. Times of seventeen light maxima were obtained for the 

star. These observations when combined with those of other observers indicate that 

« 

the period of tiio star has been decreasing steadily since 1942-43 at tho rate of .0023 
seconds per year. 

14. Photoelectric Study of the Eclipsing Binary System 32 Cygni. 

SuBifASH CHANDitA and M. C. Panue, Naini Tal 

A"’photoeloctrio investigation of the eclipsing binary 32 Cygni was carried out 
during the period April I, 1959 to April 26, 1959. Observations were made through 
the B and V filters and were transformed into the standard system of Johnson and 
Morgan. Colour Index of the system varies between 1.54 and 1.64 and amplitude 
of the light curve is about .03 magnitude. An analysis of the data yields that the 
primary is of K5*lb typo and secondary is of early BV typo. This is in conformity 
with the earlier spectroscopic studies by E. B. Weston and P. A. WoUmaon. 
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15. The Spectrum of the Shell of Pleione 

M. K. Vaino Bappu and S. S. Vabma, Naini Tal 

Coudo spectrograms having a dispersion of 2.8 A/mm and 10 A/mm in the blue 
region taken with the 100-inch reflector on Mount Wilson have been measured for 
radial velocities and absorption-lino intensities. The plate material taken from 1943 
to 1952 covers most of tho period of formation and dissipation of the shell. Equi¬ 
valent widths of several shell linos of II, V IT and Ti II have been used to form 
curves of growth for the different years. Tho eloctron pressures and excitation tem¬ 
peratures obtained are discussed. 

16. The Infra-Red Spectra of the Wolf-Rayet Stars of tho Carbon and 
Nitrogen Sequences 

M. K. Vainu Bappit and Suiutash Chandra, Naini Tal 

Using a grating spectrograph in tho first order spectra from 6000 A to 8000 A 
have been obtained with a dispersion of lloA/mni of tho stars HU 192103 and 
HD 192163. Wavelengths have boon measured and the identifications made indicate 
tho presence of the lines of He I, Ho IT, C II, C III, C TV and N II, N ITT. The 
equivalent widths of the emission lines have also been measured, in particular that 
of the hydrogenio transition in C IV at X 7726 A. The olootron density in tho zone 
of omission has l)oein derived from the profile of this l!ne. 


17. On the Exact Evaluation of an Integral, in a closed Form by Weiers- 
trass’s Approximating Polynomials 

Santi Ran JAN Das Gupta, Calcutta 

In connection with the exact solution of the transport equations in tho Milno- 
Eddington model, tho author has shown that the omergont beam can be expressed in 
terms of integrals like 

1 

P(z) J Q{x)dxl{x-^z) ... (I) 

0 

whoro s is a complox parameter and Q(x) is continuous in tho closed interval (0,1) 
and analytic in the open interval )0,1(. Q(x) tends to o(j7) and o((ln(l —as a? 
tends respectively to 0 & !• 

In the present paper it is shown that snch a Q(x) in the integrand of (1) can be 
replaced by a sequence of Weiorstross’s approximating polynomials = aia;+ 

which uniformly tends to Q(x) in (0.1) as m tends to oo. Then 
torm by term integration gives us a sequence of closed functions 

<S^»t(a) = ^-i(2)+/m(*)l» - ... (2) 

z 

which, it is shown, uniformly tends to P{is) as m tends to oo, throughout the s-plane 
and at the branch points 0 & 1 at which P(e) is uniformly bounded; and where 
tmd/m(«) are polynomials in z such that htn-i(x) B3id/m(x) are uniformly convergent in 
the closed interval (0,1), being continuous in the closed interval (0,1) and analytic in 
the open interval )0,1( for every m and when m tends to oo. 
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Such a sequence of uniformly convergent closed functions Smiz) holomorphic in 
the complomont of the branch cut ( 0 , 1 ) on the real axis, makes it possible in the case 
of our transport i)robloms where P{z) will bo involved, to replace P(z) effectively by 
Snt{z) in every respect except for a uniformly small error in numerical values, where 
tn is finite but sufficiently largo; this small error uniformly tends to zero as m tends 
to 00 , and m can be made to tend to infinity, if necessary, after operations like differ¬ 
entiations or integrations in which P{z) is likely to bo involved. Represent at ion of 
P{z) as the uniform limit of the se(|uenc 0 [Sm(^)} proves to be of great advantage and 
saves a good deal of labour in numerical computations specially in the complicated 
cases of transport oquations. 


Fluid Mechanics 

18. Self-Diffusion of Radioactive Jons in Aqueous Media 
H. rl. Arntkar and R. Tuipatu/, Varanasi 

Gel columns of 2-3% agar-agar arc shown to be couvonioiit media for studying 
self-diffusion of ions in aqueous solutions of thoir salts. By virtue of its structure 
the gel holds, semi-iinmobilised, over 95% water in the net-.work of its capillaries; 
the corresponding effect of any convection current is reduced to a neghgible minimum. 
The mothod consists in setting a narrow (2-3 inm) zone of the gel containing the sail, 
one of whoso ions is labelled, in the centre of a 25 cm. long column ther( 3 cf, the com¬ 
position of the latter is identical in respect of both the salt and the gel content, except 
«- 

that the salt is unlaboJled. The system is maintained at constant temperature for 
about 24 hours ; the gel column Ls then withdrawn and sliced into a series of 5 mm. 
wide samples. These arc carefully dehydrated and the repartition of the tracer ion is 
determined, as a function of distance (a-) from origin, my measuring the activity (a) 
of each of these samplers. From the slope of the linear plot of log a versus the 
coefficient of self-diffusion (D*) is readily calculated. 

Results for the coefficient of self-diffusion obtained by the ahove procedure arc 
presented for (a) the SO"^' labelled with in solution of (NH 4 ) 2 S 04 of concentra¬ 
tions varied from N to 2N, at the temperature of 35°C, (b) Na* (labelled with 
Na- 2 ) in NaCl IN, and 2N and (c) H 2 PO 4 —(labelled with in NaHaPO-i-lN. 


19. Viscosity and Thermal Conductivity of a few Nonpolar Organic Vapours 
M. N. SitAUMA and M. P. Madan, Lucknow 

The Chapman-Enskog theory of non-imiform gaaes has been applied to study 
the intermolecular forces between non-polar complex molecules. The potential para¬ 
meters of the Lcnnard-tlones 12 : 6 and the modified Buckingham Exp : 6 potential 
energy functions have been determined utilizing the temperature dependence of the 
coefficient of viscosity. The theory and the experiment have been compared by oaI> 
culating another transport property viz., the coefficient of thermal conductivity. 
Agreement is reasonable and exhibits the extent to which a non-spherical molecule can 
be handled with the Chapman-Enskog theory and at the same time confirms the earlier 
view of Madan, Halford et al. and others that the Exp : 6 potential is no better than 
the Lennard-Jones 12:6 potential in predicting the proportion of gases. * 
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20. A Simple Method of finding the Ratio of Surface Tension of a 
Liquid to its Viscosity 

Gopala Menon Sbeekantath, Ernakulam 

An investigation of the motion of a liquid up a capillary tulie—inner radius r-- 
kept at a very small inclination s to the horizontal has yielded a very simple and 
accurate method for finding the ratio of surface tension to viscosity— Tjv. The thread 
of liquid moves up the tube under the influence of surface ionsional force, but its 
motion is retarded by viscous drag anil by the component of the weight of the thread 
acting down the tube. The motion is so slow that the position of tho meniscus can bo 
noted at oijual intervals of time and tlie velocity of the meniscus v corresponding to a 
length X of the thread easily evaluated. It can bo theoretically established that 
tho plot of V against 1 /x is a straight lino and is represented by the equation 

mjx—K = F 

where vt = rl' Ccs a/4i?, a being tho angle of contact and K a constant. 

Tho slope of this straight lino yields tho value of m and therefere tho ratio Tlv. 
Tho method has been applied to a number of liquids and very satisfactory results 
obtained. It is particularly suitable for liquids available only in very small quantities. 

21. Free V'^olumc Approach to Polyisobutvlc.ne Melt Viscosity Under 
Pressure 

Harkrishan Singh, Chandigarh 

The effect of temperature on polyisobutylono molt viscosity has been studied by 
Williams. Tho present paper deals with tho effect of pressure on polyisobutylono 
melt viscosity. To study this offoct a now parameter ap which is defined os the ratio 
of relaxation times at any pressure to the relaxation time at a standard pressure 
(atmospheric pressure m this case) has boon introduced. Tho values of at various 
pressures have been calculated by using Buecho's viscosity equation. As an mdopon- 
dent check values of ap have also been calculated by the method of reduced variables 
developed by Ferry and his co-workers. As a result it is found that there is very good 
agreement between tho values calculated by the two methods. 

Acoustics 

22. Ultrasonic Dispersion in Electrolytic Solutions 

Bh. Kbishnamurty, Waltair 

Measurements of disi^ersion of ultrasonic velocity are made in aqueous solutions 
of five I-I valent electrolytes. The velocities are determined at five intermediate 
frequencies between 2..'> and 23 Mc/seo., and at the three concentrations of 0.001, O'.Ol 
and 0.1 mole in tho case of each electrolyte. Dispersion curves representing the 
relation of V* to Log N are drawn, and the percentage amount of dispersion is cal¬ 
culated at each concentration. Tho curves indicate that a maximum velocity is shown 
at a frequency very nearly 12.5 Mo/seo. It decreases on either side of this frequency 
and is almost the same at the lowest and the highest frequencies taken up in this 
investigation. The percentage amount of dispersion is found to decrease with increas¬ 
ing concentration. The results are in conformity with the theoretical suggestions 
made by t^e author on the basis of the Debye-Huokel theory in an earlier publication. 
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23. Dependence of Musical Quality on Kolative Phase of Harmonies 

H. V. Kodak, Poona 

Tinibro is that charaefceristio of a tono which depends on its harmonic utructuje. 
The question naturally arises whether timbre depends only on the relative intensities 
of tho harmonics or whether it depends also on the relative phases. This question 
has boon studied by Helmholtz, Koenig and many others since then. 

It has been accepted that variations of relative phase are without any recognizable 
effect on tone quality although difft'rences in relative phase produce differences in wave 
forms. 

It has however, been fotmd by tho present author that tho ‘quality’ of a tono is 
affected when the relative phases of tho harmonics are changing^ though in steady 
state differences in relative phase have negligible effect on tho quality. Tho paper 
describes an experiment which leads to this result. 

24. Hypersonic Velocity in Viscous Liquids as revealed from Brillouin 
Spectra 

S. N. Sen, Calcutta 

Taking into consideration Lamb’s theory for tho propagation of high frequency 
acoustical waves in viscous liquids, and tho idea of Maxwell regarding complex vis¬ 
cosity a theoretical expression has boon deduced for tho velocity of high frequency 
acoustical waves through viscous liquids. It is ol^servod that if Frankel’s oxi>ros8ion 
for the rigidity-modulus of a liquid bo introduced into the formula for wave propagation 
then tho theoretical formula explains the dispersion of sound velocity in viscous liquids 
as was observed by Venketeswaran from Brillouin spectra and the theoretical value is 
in very good agroemont with tho experimental results. Further, the introduction 
of comi:)lox viscosity partly explains the propagation of those high frequency waves 
through viscous liquids. 

25. Quantitative Noise Level Limits for Automobiles 

A. F. CHiTAroAR and R. K. Khanna, New Delhi 

At present the traffic laws do not prescribe any quantitative noise level limits 
for different kinds of automotive vehicles. 

With a view to formulating limits of tho maximum permissiblo noise levels in 
order to mitigate tho street noise nuisance, a systematic survey was undertaken in 
Bombay covering several vehicles of different kinds, and makes, in different states 
of maintenance and under different running conditions. The results were compared 
with subjective jury ratings of the noisiness of the vehicles, so that noise levels beyond 
which any vehicle appears to bo objectionably noisy can bo proscribed and enforced 
by tho traffic authorities. The paper discusses tho methods of measurement, the 
precautions to bo observed, the amount of correlation between subjective and objective 
measurements, and various other points raised during the measurements. The position 
obtained in other countries on traffic noise regulations is also reviewed. Tentative 
suggestions are made to discard or quieten all vehicles with overall noise levels above 
107 db to prescribe 97 db for passenger cars and light motor cycles and 102 db for 
heavy motor cycles and buses and trucks as tho permissible upj^er limit for noise levels, 
the measurements to be made with a sound level meter with flat characteristic at a 
distanoe of 6 feet from ilie vehicle in an open space with low background noise. 
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26. Noise Comfort in Industrial Workshops. 

V. Nabasimhan, Roorkee 

Pi*oblems connectod with high noise levels in and aroimd workshops and factories 
assume great importance in the context of the present tempo of industrial expansion 
planned for in India. It is imijerativo that these problems are given carefid considera¬ 
tion even now and stiindards of acceptable noise levels fornmlat/od with special reference 
to Indian conditions and suitability for practical adoption. This i}aper deals with the 
tests to bo carried out for the estimation of tlio noise levels usually met with in the 
context, and their general significance to this question. The experimental results 
obtained in a small workshop are presented as an illustration of the needed approach. 


27. I'emperatnrc Coefficient of Ultrasonic Abserption and Velocity in 
several Alkyl Acetates at about 9 Mc/see 

8. S. Mathub, New Delhi 

Absorption coefficient and velocity of ultrasonic waves have been (h^terimiiod 
in several alkyl acetates using the pulse technique. The work has boon done at a 
frequency of about 9 Mc/soc and extended over a temperature range of 10°-50®C. 
It has boon observed that while the velocity in all cases decreases with the increase 
of temperaturo, the absorption coefficient behaves differently. For certain liquids 
the temperature coefficient of ab.sorption is positive and for sonic others, it ia negative. 
However, there arc certain eases, where absorption has positive temperature coefficient 
in one region of teinperaturo and negative in the other, the transition from one region 
to the otlior being regular. Moreover, the tomperaiuie coefficients in case of Kthyl 
acetate, propyl acetate and Ihityl acetate are small whereas for Methyl acetate and 
octyl acotato they are comparatively larger, being |x>sitiv 0 in the first and negative 
in the other. The variation of absorjition with tgmporaturo in Isopropyl acetate 
and Isobutyl acotato is found to bo different from these in the corresponding normal 
liquids. 


28. Ultrasonic Velocity in Supercooled Liquids 

V. N. Bin DAL, New Delhi 

Velocity of ultrasonic waves has been studied over a range of temperatures, 
extending into the supercooled region, in five liquids viz., Thymol, Phenol, Salol, Ben- 
zophenone, and Diphonylamine. 

It is observed that the temperature coefficient cf velocity .? , does not remain 

V dt 

the same on either side of the molting points in Thymol and Benzophenone. Salol, 
Diphenylamino and Benzophenone show a sniedl abrupt change in velocity values os 
the melting point is crossed. These changes are attributed to possible structural 
changes encountered during transition from the liquid to tho supercooled state. Phenol 
does not show any discontinuity and the gradient is also tho same over the whole range. 
As phenol is highly hygroscopic it is likely to be mixed with certain amount of water 
and presumably tho presence of water masks the small variation in temperature gradient 
if any. 
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29. Velocity of Ultrasonic Waves in Water and Heavy Water Vapour 

M. Panciioly, New Delhi 

Velocity of ultrasonic waves in Heavy water (DaO) vapour has been inoaaurod 
by the variable path gas interferometer at a frequency of 203 Kc and f/p range of 2 
to 12 Mc/atin. The results are compared with values obtained by similar measiire- 
monts on HoO vapour. No detectable change of velocity with f/p value is observed 
in the range investigated. 


80. Acceleration of Esterification Beaction by Ultrasonics 

T. K. Saksena, New Delhi 

The effect of ultrasonic irradiation on the rate of Esterification of Ethyl Alcohol 
with Acetic Acid has been studied with the help of infra-rod spectroscopy. Tt is 
observed that the infra-red absorption band of free water at about 6.1f)/Lt grows as the 
reaction proceeds. The growth of this bond is found to be more rapid if the system 
is exposed to ultrasonic waves, other conditions remaining the same. 


Spectroscopy 

31. Ultra-violet Spectra of some Ketones and their Derivatives. 

K. P. Verma, Naini Tal 

1 * 

Hantzch has reported the absorbtion spectra of chloroothyl acetate in pure state 
and in alcoholic solutions. In the study of the abaorbtion spectra of formyl chloro- 
ethyl acetate in different solvents a few intorc.sting results have been obtained, with 
the help of Uvi.spek Photo-cloctric spoctro-photoiiietor with quartz parts. The intense 
absorbtion in 240 to 245 m/x region supports the cbcinicnl observation that the com¬ 
pound is almost pure end; and the bathochromic displacement is duo to electron repell¬ 
ing (OH) group attached to one end cf tho onol form. 

Quantitative study of the absorbtion spectra of solutions of some nowly synthe¬ 
sised compounds such as bromo-oxymethyleno acotophenono, bromo-oxymethylene 
p-chloroacetophenono and their derivatives and bromo-oxymethylene p-broino-aceto¬ 
phenone, has been made with a view to elucidating thoir structures. 

a-formyl acetophenone undergoes self-condensation resulting in the formation 
of symmetrical tribonzoyl benzene. But a-brorno a-formyl acetophenone, which 
mostly exists in tho onol form, is a stable compound, and its absorbtion spectra have 
been studied in the ultra-violet region. 

32. Study of Fluorescence of Dyestuff in different Viscous Media at two 
Different Wavelengths 

R. N. Panditrao and D. D. Desai, Bombay 

The measurement of degree of polarisation, which is affected by viscosity, tem¬ 
perature and tbe concentration of the dyestuff solution is also dependent on the nature 
of the solvent and tbe wavelength cf excitation. The intensiry of fluorescence of a 
substance may vary considerably with tbe change of the solvent. 
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The stuliy of tho solvent effect has boon carried out on two dyestuffs—(i) Aeronol 
Phloxine and (ii) Eosin in varying concentrations (5 X 10“'^ gms/cc to gms/co) 

in tho solvents such as ( 1 ) glycerine and ( 2 ) castor oil (as very viscous media); and 
(3) Paraffin liquid, (4) Coconut oil, (5) Til oil, ( 6 ) Grovuxdnut oil (as low visLOus media), 

Tlio exciting radiations are 4358 A and 5461 A linos of mercury source. 

Tho results are interpreted in tonus of the ratio ^ 

bh(3 niognitiidos of durations of fliioresconco in unextingiiishcd and extinguished solu¬ 
tions respectively; and its significance is discussed in terms of concientration and fluidity 
of the solvents as discussed by Sveshnikov and Tishchoriko. 


^ whore To cwid t are 


Xi, The Raman Effect in Mixtures of Acetophenone with Methanol and 
Phenol 

Pp O, PuKANiK, Hyderabad 

Acetophenone has two C-C bonds, ono C-OH 3 and tho othoi C-CoHn* Gn the 
formation of hydrogen bonds tho 0 = 0 bond weakens. This is not an isolated pheno¬ 
menon. This loads to the sirongtlioning of the two adjoining bonds. Tho w’eakening 
of tlie C — 0 bond affects the vibrations of tho ketonic group. 


;U. Intensity of Raman Lines in Carboxylic Acids 

K. Vknkateswarlu and C. Palasubkamanian, Annamalaiiiagar 

Tho intonsiry of characteristic vibrations in various carboxylic acids has boon 
investigated. The following conclusions have been arrived at from the present investi¬ 
gation. 

1) The intensiry of C = 0 vibration in propionic acid is foimd to bo greater than 
that in acetic acid, but in formic acid, the first' member of tho series, it sliows an 
abnorninlly high value. 

2) The intonsitics of tho lines in the regions 1400 ciiv'i and 1250 ciii”^ corres¬ 
ponding to C-0 vibration coupled with OH in piano deformation vibration behave 
in the same way, viz., that as we proceed from formic acid to higher scries tho intensity 
is found to increase gradually. 

3) The intensify of OH doformatiou vibration beliaves in a different way from 
that of other carboxylic acid vibrations. Tho intensity corres])onding to a higher 
member of tho carboxylic acid series is found to bo less than that of tho lower member. 

36. Effect of Temperature on the Intensities of Baman Lines 
K. Vknkateswaelu and K. Ramaswamy, Annamalainagar 

The intensities of tho Hainan lines of .0-ohlorophenol have been investigated at 
SOS'*, 366° and 391° K. It has been found, that all the Stokes lines increase in intensity 
with increase of temperature. The anti-Stokes line at 176 cm~i also increase in 
intensity with increase of temperature. These coaclusions are in conformity with 
Placzek’s theory. The ratio of the intensities of the Stokes to the anti-Stokes lines 
at different temperatures is also in agreement with the theory. 

7 
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30. Baman Effect in Binary Liquid Mixtures 

K. Venkateswablu and Miss S. Mabiam, Annamalainagar 

Kaman apontra of throe binary liquid mixtures, naiuoly, methyl alcohol-/^ hexane, 
phenol-benzyl alcohol and anilino-phenol have been recorded at various coucontrations. 
No ft’oqiioncy shifts have boon observed in all tho cases. Considerable changos indicat¬ 
ing largo (h'viations from the proportionably to the concentration, in tho intensities 
of soino of tho prominent lines of the constiluont li(]uids, particularly iKuir tho azeo¬ 
tropic concentration in tho last two mixtures, have been recorded. 


37. Potential Constants of S 2 O 3 Radical 

K. VKNKATES^yAULlr and S. SvvKTiiARANYAM, Annamalainagar 


Taking tho radical as possessing tho Cat? symmetry, tho following potential 

constants (expressed in lO'^ dynes per cm.) have been calculated using Wilson’s F-G 
matrix method. 


fn - 1 . 8 ; 
fDd — 0 . 10 ; 
A --= 0.58; 
/att “ 0.03; 


fd - 7.32; 
fdd = 0.32; 
fp = 0.63; 
flip - 0.03; 


and A /3 0.10 where f^yfiufy^ and//? are tho S-S stretching S-O stretching, 

O-S-O bending and 0-S-S bending constants respectively and tho others are the 
ifiteraction constants. 


38. Potential Constants of I„l 4 and Z^I^. 

K. Venkateswabltt and G. Naoakajan, Annamalainagar 

The force constants of lnl\ and Z? 2 l 4 have boon calculated by tho Wilson’s Group- 
theorotical method making use of Roinan Effect data. Tho values of the potential 
constants (expressed in 10 ^ dynes ])er cm.) A, /a, fdds fda 7 ,,^, which have the 
usual significance, are for, 

r«l4 -fd = ^3326; A 0.5588; fdd - 0.0376; fda -= 0.6763; 

/«« = 0 . 2674 . 

ZnU 'fd = 1 . 2518 ; f„ = 0 . 4178 ; fad = - 0 . 0461 ; fj^ = 0 . 5034 ; 

= 0 . 1848 . 

39. Correlation and Classification of Raman Frequencies of Benzoquinone 

Rama Shankab Singit, Banaras 

Banian frequencies of benzoquinone have been x*eported by two sets of workers. 
However, no assignment of the vibrations to the respective sjnmmotry species has 
been done by any of them. There is also some disagreement eus regards the value of 
some frequencies in the two sots of data. 

Tbe present work on the absorption spectra of the molecule in the vapour state 
enables one to correlate these frequencies. Also, on the basis of tbe intensity of bands 
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in the visible spectrum, an attempt has been made to assign these vibrations to their 
symmetry species. This has been possible because the forbidden Av,—Ag transition 
in this case is made allowed by a non-totally symmetric *</’ vibration inducing a vibra¬ 
tion moment in the plane of the molecule and along para oxygens. 


40. Polarisation Character of the Raman Spectrum of Mercuric Chloride 
Solution 

J. R. Saraf and P. N. Sifarma, Lucknow 

The polarisation photograph obtained for the Bamap spectrum of an aq. solution 
of Mercuric chloride shows that the single Hainan lino at 330 is polarised. A 
linear symmetrical model for the HgClj molecule is suggested, at any rate, in the state 
of solution. 


41. Studies in tlie Extreme Ultra-Violet and Soft X-Ray Region 

R. K. Tan DON, Lucknow 

A detailed study of experimental investigations on the radiations emitted from 
solid substances in the wavelength region 40-200 A, is given. A 2-M6tro gra/.itig 
incidence V'ucuum Spectrograph has been uso<l. The approximate values of tho energy 
spread of the metal bands have been calculated. This provides a method of determin¬ 
ing the number of conduction electrons per atom in a ii\otal. Microphotometric records 
have been obtained. 


42. 


A Photographic Projective Construction of a Uniform Chromaticity 
Diagram. 

W. J. John, Kanpur 


Several linear and non-linear projections of tho I.C.T. chromaticity diagram have 
been made in order to give visually equal chromaticity differences by equal spacings 
in tho diagram. They are very cumbersome to calculate and oven the results are 
only approximate. This papor deals with a photographic method of construction 
of uniform chromaticity diagram. 

Tho criterion most widely used for judging the effectiveness of the uniform chro¬ 
maticity charts is tho equal spacing of tho Munsell samples. In the T.C.I. chromaticity 
diagram tho Munsell loci are ellipses to a first approximate. In the ideal uniform 
chromaticity diagram these would be oven circles with uniform spacings between 
them. 

The author has photographed the Munsell Iccii and tried its projection on inclined 
plane and curved surface so that the projected locii are very nearly circles. 

It will be seen that even with large deformation of coordinates no true uniform 
chromaticity diagram can be made. The usual equal cliromaticity diagrams are pledn 
projections which give equal chromaticity only in the centre of the diagram. The 
projection on a curved surface which extends tho range of equal chromaticity. nearly 
assembles a polar log graph in wbioh jb ms y% attempted by Famworth in USA, 
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Studies in Colour Domain—^11 


43. Construction of a two Dimensional Non-Euclidcan Colour Surface. 

W. J. John, Kanpur ' 

Tho nature of the true colour domain in which distances in any direction represent 
equal difforoncos in perception has heon found to bo a very complicated non-Euclideari 
doinain. For oquiluminous colours it is n complicated surface of variable curvature, 
a two dimensional manifold which can bo omboddofl in a three dimonsional lOuclidean 
space. This j>aper deals with tho actual modelling of such a surface. 

Tho surface is defined by its lino element th* -- f/ndx-+ 
r/ ik'H have been dotorininod from experimental data for different regions of the chro^ 
maticity diagram. Tho determinant of the luatric tensor f/ik has boon calculated 
for different parts of the I.C.T. diagram; with the help of these data the true colour 
surface has been explored for the whole chromaticity diagram. 

The chromaticity diagram was dividc<l into very small squares and tho corres- 
[londing parallelograms of tho true surface worked out. Tliese were cut out on paper 
and joined together to give the required surface. ’^Fhe pa])or includes a photograph 
of the model made by tho author. 

Studies in Colour Domain—Ill 

‘1-4. Application of Non-Eurlidean (Vilour in practical fV)Joni' 

Requirements 

W, J. John, Kanpur 

In the previous pa])or tho author has divided tho l.O.I. eliromaticity diagram 
into small square's and the values of the gik’s of the lino element and the determinant 
‘i/’ of tho matric tensor gik have been determined for each of llio small squares. Fach 
of these small squares transforms to a parallelogram of sides njQi^dx^ and the 

included angle ‘cj* given hy Cos ”^ 7 i 2 /(t/nSf 22 )^- 

Thus any small portion of the true colour surface can bo constructed as a plane 
diagram with coordinates inclined at on angle of ‘to’. Siicli a portion of the true colour 
surface can bo used for specification purjiosos and to stmly small colour differences. 

As an example the specification for a few acceptable colours for textile samples 
of nearly same brightness Vias been plotted on a coordinate 8yst(3m as obtained above 
and all the acceptable samples are foimd to bo within limits of twice the unit circle 
defined by Mac Adam ellipses. 

Studies in Colour Domain—IV 

45. Three Dimensional Colour Domain 

W. J. John, Kanpur 

The two dimensional non-Euclidean surface is applicable only to oquiluminous 
colours. The variation of a colour with brightness is approximately given by Weber- 
Fechner law that for perceptible discrimination is a constant where Y is the 

brightness of one colour. 
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The throo-fold thus built has one of the principal curvatures zero and the other 
two are variable. It is shown that a model of sucVi a space can be built in 3 dimen¬ 
sional space. 

If tho scale of brightness is in terms of Mnnsell value, then the difference between 
two colours is given by 

A E = {dSi+dV‘i)i 

For acceptable difference in colour, it has boon found that aE should bo 




bWthcr work in this directiou is >)cin^ (joiitinuod 


4(}, Tho Ramaji Speetruin of Gaseous Triiiiioroethylene 

N. A. Narasimham, Bombay 

The Raman spectrum of gaseous trittuoroothylene has been obtained on a threo- 
prisrn glass spectrograph with a linear dispersion of 15A/iiiin at 4358A, On tho basis 
of tho nature of tho Raman hands, the following vi]>rntional nssigninent of tlie fre¬ 
quencies has been made. 

a' : (170), 484, 625, 929, 1172, -.1270, -1354, 1786, 3163. 
a'' : (220), 554, 750. 

Tho froqueneies given in parenthesis Ii(? close to tho strong exciting lino and ar(3, there¬ 
fore, not very certain. The rest of tlio assignments agree very well with those made 
by Mann,*^ Acquiata and Plylor on the basis of the infra-red spectrum of tho trifluoro- 
othylono. 


47. Infra-red and Raman Spectra of Meta-Huorobromo and Meta-fluoroiodo 
Benzenes 

S. L. N. 0. Krishnamachart, Bombay 

» 

The infra-red spectra of w-Fluorobromo and m-Fluoroiodo benzenes have been 
obtained in the liquid and vapour phases in tho region 2-25[i with a Tjoitz soini-auto* 
matio prism spectrograph equipped with NaCl and KBr prisms. The Raman spectra 
of tho above two compounds have been obtained in tho liquid state with a two prism 
spectrograph of linear dispersion 30A/m.m. at 4358A. The observed infra-rod and 
Raman bonds are interpreted in terms of the 30 fundamental vibrational frequencies 
of each of the molecules. The selected fundamentals are classified into planar and 
non-planar vibrations and assigned to the approximate modes of vibration of the 
molecules. The strong and polarised Raman band at 1000 cm-i which appears as a 
characteristio feature of the Raman spectra of these meta compoimds can be used 
for the analytical purposes of differentiating the meta isomers in the presence of the 
ortho and para ones. 
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48. Spectrographic Estimation of Scandium. 

T. B. Sabanathan and T. Skshan, Bombay 

Radioactiv'o ecandiuni mixod with tho ocean silt was found useful in the inveati* 
gation of sand inovornoat duo to ocean currents near Bombay harbour aroas. A 
method of determination of the scandium content in silt or glass is desired. Tho spoctro- 
graphic method established for this purpose is described. Tho method is based on 
anodo excitation by 220 volts D.C. 10 amj^s and utilize Ti as tho intornal standard. 
Tho ratio lines used aro Sell 3353.7 A and Till 3335.2 A. Tho method is suitable 
for tho estimation of scandium in tho range 0.1 to 5 p.p.m. on 10 gin sample. Tho 
method is first used to test tho rocovorj" of scandium from silt by a chomicol separa¬ 
tion process. Scandium in silt or gloss samples is chemically sc]>aratcd, oonconirated 
and obtained in JINO^ solution to which Ti (internal standord 400^TiC-2/ml) in the 
form of tt sulphate solution is then added and made up into one ml. A known aliquot 
of this nitrato is deposited and dried on a graphite electrode and used as tho anode 
in the spoctrochemical method. Comparative results on tho estimation of scandium 
in different samples by tho spoctrochemical and activation analyses are also given. 

49. Interpretation of the Violet Companion Banda in tho Spectra of 
Uranyl Sulphate 

Biiuwan Chandra Pandey, Bombay 

The fluoroscenco and absorption spectra of uranyl suly)hate wore studied, Tho 
ratio the intensities of fiuoresconco bands excited by 4935A and 4890A radiations, 
was determined pbotoolectrically. This ratio was found to agree well with an intensity 
ratio calculated on the assumption that the electronic level responsible for tho violet 
companion bands lies near tho upper electronic state separated from it by 242 cm“^. 

50. The Ultraviolet Absorption Spectrum of Ortho-Chloro-Benzaldehyde 

I. Achyuta Rao and V. Ramakbishna Rao, Waltair 

Tho near ultraviolet absorption spoctrum of Ortho-Chloro-Bonzaldehydo has been 
studied in vapour phase. Path lengths of .30, 7.5 and 150 cm. are used, and tho tem¬ 
perature of tliQ container is varied from —15“ to 250°C. Three syatoms of hands have 
been observed in tho regions—(i) 3930-3160A, (ii) 3035-2735A, and (Hi) 2525-2415A. 
Tho systems are in the increasing order of their intensities. 

Bands in system (i) are very diffuse. About sixty bands are measured in this 
system. The 0,0 hand is identified at 3860.2A. The most prominent fundamental 
in the excited state is 1336 cm-i. 

Bands in system (ii) are sharp. About seventy bands aro measured in this system. 
The 0,0 bond is identifier! at 2986.5A. The most prominent fimdamentals in tho 
excited state are 978, 1068 and 1188 cm*’. 

Bands in system (iii) aro diffuse. About twenty bands are measured in this 
system. Tho 0,0 band is identified at 2487.3A. 

The Bonds observed in each system are interpreted on tho basis of fundamentals 
identified in lower and ripper states. The throe systems have been attributed to 
different electronic transitions, n—it*, or *<7—“TT*. 

The Roman spectrum of the compoimd has been re-investigated and twelve new 
and weak Raman lines have been measured. 
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51. Electronic Spectra of a-£iuoronaphthalene in the Liquid and Solid 

S. B. Banerjee, Calcutta 

The oloctronio absorption spectra of a-fluoronaphtlialono in the Ihiuid and solid 
states have boon analysed and compared with tho spectrum of the compound in the 
vapour state reported by previous workers. Tho substance in different states is found 
to exhibit two systems of bands in tho 3200-3000 A.U. and 2900-'2600 A.U. regions. 
The 0,0 bond of tho first system shows a shift of 442 cm-i^ towards red when tho vapour 
is liquefied. When tho liquid is solidified and cooled to — ISC'C, tht^ 0,0 band is further 
displac€)d slightly towards loner wavelengths and tho bands become sharper. Tho 
second system of bands due to tho liquid consists of very bi'oad bands and tho 0,0 
band is shifted towards red by about 1100 cm’» from its position in tho spectrum due 
to tho vapour. With solidification of the liquid no further change is observed in this 
system. 

52. Infra-red Absorption Spectra of Diamonds of different Types 

S. C!, SiRKAK, Calcutta 

The infra-roti absorption spectra of ton spociinena of <lianionrl of which tho fliiorc- 
sconco and absorption spectra had boon studied earlier wore investigated rising a 
Porkin-Elrnor Model 21 sjjcctrophotometor. Two of these diamonds transparent 
upto about 2300 A in tho ultraviolet region and pi’oducing no fluorescence band at 

O 

4150 A exhibit weak mfra-red absuriDtion not in the same region but in different rogioiiJ-j, 
while tho other specimens show some or all tho absorption bands reported by previous 
workers. It has been concluded from these results that these infra-red bonds are due 
to impurities and ore not charactoristios of the diamond lattice. 


53. r-Centroida and their Properties for System of BeO. 

N. Sbeediiara Murthy and N. R. Tavvde, Dharwar 

Tho r-controids for the bands of BeO (/?—>A') system have been computed by 
(i) the quadratic equation procedure and (ii) the method of numerical integration 
with the use of Morse wave function. Tho results from these two troatinonts have 
been subjected to a comparative study. The smooth relationsliip between r-centroid 
and wave-length follows as a consequence of this study. 

64. Spectral Intensity Perturbations by Krypton in Nitrogen 
D. B. Bagalkoti and N. B. Tawde, Dharwar 

The earlier study of intensity perturbations in band systems (Ind. So. Ck>ng 
Abs. 1969, p. 38) has been extended to four different Nz-Kr mixture discharges under 
constant current emd constant total pressure. From these observations intensity 
enhancement factors have been obtained in terms of tho ratio of over all No popula- 
tions Z Z Ilif* under mixture condition to that under pure nitrogen case. 

j;/ j," 

A further aspect of study is the investigation of intensity / as a function of dis¬ 
charge current O under constuit total pressure of the mixtures. A linear relation 
of the form I ** a+hO has been evolved, as a result of this study. This has beon used 
to discuss the excitation processes causing N^IP and NilTP systems. 
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55. A Note on Philip’s Profile Method of Determining Relative Transition 
Probabilities. 

M. I. Savadatti and N. R. Tawde, Dharwar 

Phillips (1954) offered a now mcithod of measuring rt^lat.ivo transition probabilities 
by com})aring tlio observed cind ihcoroiical intensity profiles of bands, thus av^oiding 
tho use of integrated intensities. This method has boon critically examined in this 
paper, in terms of tho results of relative transition probabilities for (Swan) anel 
TiO (oc) bauds. Some anomalies have been noticed in the arguments given by the 
author to build up tho method. As a result of this, the results are capable of inter¬ 
pretation and conclusions of widely varying character. The possible approach to 
moot these anomalies has been indicated in tho paper. 

56. On the Potential Energy Functions of the .Excited States of Diatomic 
Molecules 

V. D. Kabpi, M. R. Kattt and N. R. Tawde, Dharwar 

The moflel presented by Keyes (J. Chom. Phys., 29, 523, 1958) for the potentials 
of the excited states of diatomic molecules assunring IVforso function has boon examined 
in detail nnd the performance of the particular relation for the rotation vibration 
interaction constant hns been studied in tho light of similar relations avnilablo from 
tho properties of various potential energy functions. It is found that this study loads 
to conclusions similar to those noted by Keyes with rospcct to the choice of a standard 
state. 

o7. Teraporature Measurements in Discharge Tubes 

V. V. Bagalkoti and N. R. Tawde, Dharwar 

Earlier investigations have reported in a number of cases that Maxwoll-Boltzmaim 
distribution of rotational or vibrational energy m tho same discharge ci* arc for two 
different radicals, does not correspond to tho same effective temperature. In order 
to see whether this distribution is disturbed by external temperature conditions, 
rotational intensity distrilmtion study has been made by varying tho temporatnro. 
external t^o the discharge. The radicals excited are Swan and CH 4315 

(2A —> -tt) in a special typo of discharge tube. TToating of the discharge tube was 
effected by surrounding the positive column with a heating coil, and tho intensity dis¬ 
tribution was measured under varying currents through it. The results of temperatures 
derived from them show that tho initial disparity between them is altered to some 
extent by the imposed external temperaturo conditions. 

58. Study of the Fluorescent Yield of the Dyestuff Solutions for two 
different Wavelengths 

R. N. Panditbao and D. D. Desai, Bombay 

During tho course of investigations of the polarisation of tho fluorescent radiation 
emitted by tho dyestuffs (i) Acronol Phloxine and (ii) Eosin in glycerine, when excited 
by linearly polarised monocromatic light, it was thought desirable to determine the 
fluorescent yield of these solutions fer two wavelengths X = 4358 A and x 5461 A. 
It is measured by (i) the photomultiplier and (ii) the photographic photomotry methods. 
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In tho photomultiplier method the intensity of the fluorescent radiation is pro¬ 
portional to the deflection d. Therefore, tho dofloctions dj and d 2 'for parallel and 
]KM*poiidiculr components were noted and the sum total (dH dj) is taken as a quantity 
pioportional to the intensity of the fluorescent light. For this the ratio of the fluore¬ 
scent yield, for tl)0 exciting wave lengths ( X - 4,358 and \ -- 5461 A) is cstimatiied 

This value is compared with Ih.at obtained by using the method of photographic 
photometry. 

Tho results show that tho ratio of the fluorescent yiehls obtained by both the 
methods agree fairly well wHh each other. 

59. The Role of Xenon on the Intensity Distribution of some Bands of 
Nitrogen 

S. B. Rajchok ajid D. D. Desat, Bombay 

The investigations presented in tho..pa])er coneorii the, study of the characteristics 
of the dcvolopiuont of 1(P) and 2(P) systems of nitrogen in arliuixtiire of nitrogen and 
^e/lon in discharge tube of iiHuul tt typo with a vi<iw to study the (lianges in the mt<‘n- 
sity distribution as causc'd by xenon in varying amounts. Tho effect of increasing 
the ])ro9siiro of xoiioii with a ti*ace of nitrogt'n in the discharge t ube has also been studied 
for four ty])ical bands of 2(P) system of nitrogen viz,, (0,0), (0, 1), (0, 2) and (1,0) 
bands. 

Tlic intensities of the bands of 2(P) system art^ ealculated from tho method of 
integrated intensities, in addition to the. peak intensity values. 

t)0. The Nature uf Luminescence Emmission in Silver activated Sodium 
Chloride 

S. B. Bhattacher.jee, D. K. Sauaswati and Santiwkata Bhaitachkkjee, 

Calcutta 

• 

The incorporation of Silver in Sodium Chloride greatly enhances the luminescenct' 
efficiency of the phosphor. The jjosition of the hand maxima in the after-glow of the 
phosphor irradiated by cathode rays at licjiiid oxygen temperature is at 403 with 
a weak diffuse band ajiprcxiiuately at 520 In the thernioluminescencc emmission, 

tlie single glow-peak band maxima is at 403 //?//., tho glow temporaturo being 160'^K, 

Since tho glow-peak temperature obsta*\ed in the present case is coincidont witli 
tho first glow-peak of the jnire sample, the emmission in both the cases are obviously 
due to the release of holes from tho same traps—tho longer wavelength component 
observed in pure sample being absent in tho present case. Thus incorporation of 
Silver effects the luminoscence centres os also the trapjiing centres. 

61. Emission Spectra of ///--dichlorobenzene 

N, L. Singh and D. K. Ghosh, Ranaras 

The emission sj>ectrum of m'dichlorobenxeue has been photographed on a Hilgcr 
medium quartz spectrograph. The flowing vapour of the substance was excited by 
an unoondensed transformer discharge. The spectrum consists of about 30 bands 
lying in the region 2760-3050 A. Assuming Cgc point group to hold approximately 
in'the molecule the spectrum has been interpreted, as an allowed transition between 
JBi—A|. A tentative vibrational analysis has been proposed in terms of ground state 
frequencies which are correlated with the known Baman frequencies of tho moleeute. 

8 
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02 . On the Emission Spectrum of p-chlorophenol 

K. N. Upadhya and N. L. Sing}/, Banaras 

'Pho omission spectrum of />-ch loro phenol inoloculo has boon doveloj^orl in 
Frequency discharge through the flowing vapour of tlie substance. The bands 
were photographed on a Hilgor niodiiiin quartz speetrcgrajdi. TIkj completo spoctruni 
lies in the range of 2870 30.57 A consisting of nearly 20 sharp bands degraded towards 
rod. Assiuning a synimctjy of the molecule, bunds have been analysed and an 
interpretation of the observed fre(|uencies have boon given. The bands with medium 
and strong intensities (>bso? \'erl at 3h500 34445, 34180, 33983 and 33730 cm-i involv^o 
frequencies 202, 377, 042, 839 and 1092 cm“i in the ground state. Out of these fre¬ 
quencies, 377, 042, 839 and 1092 have boon correlated with the Raman linos at 382, 
634;, 830 and 1001 om'-^ ^eHpoctivol 3 ^ No correlation could be mnd for 262 cm“J 
frequency, since the eorres])onding Raman lino is missing. 


63. On tlie Emission Spectruni of NiCl 

A". SuxDARU'HARY and N*. L. SiKua, Banaras 

The emission spectrum in the region .5.500-3800 A of NiCl have boon excited by 
transformer discharge and the spectrum is photographed in tho 2nd order of a. 21 ft. 

o 

concave grating (1.3 A/mm). Along with several now grou|^s of bands, partially 
resolved rotational structure of single-headofi and double-headed bands have been 
rocor(h‘d by us. Tentative analysis of tliosc hands indicates the transition between 
quartets terms in NiCl molecule is doubtful. 


04. Kmission Spectrum of Ugj Molecule 

N. L. Singh and G. Venkatkswablu, Banaras 

The bands due to mercury lying in the region 2.5.5.5- 2.>.34j. have boon excited 
by imecndensod transformer discliarge and photographerl in tlie second order of a 
21 ft. grating spectrograiih with a dispersion of 1.3 A/mm. Some of these groups 
of bands were photographed already by previous workers but not analysed. With 
clear vibrational structure as developed on cur plates, it has boon possible to analyse 
some of th^sj bands into throe systems and for two of them the constants have been 
evaluated. For two systems (including tho one for whicli the constants have not 
been evaluated) tho emitter is known to bo Hgj molecule and the ground state frequency 
of the same is found to be 40.2 chi'*!. 

For an analysis and interpretation of the remaining bands further work is in pro¬ 
gress. 


65. ThermoJuminescence of Potassium Chloride activated hy Impurity 
or by Mechanical Strain 

R. V. JosHi, Baroda 

The tbermoluminesoonce measurements were made with potassium chloride 
phosphors activated independently by thallium, strontium and barium and also by 
mechanical strain. Electron traps of the same depth are observed in each one of 
these phosphors. It is therefore suggested that the trapping states responsible for 
the phosphorescent decay of KCl: T1 phosphor cannot be metastable levels of the 
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fcjubstitutional T1 ion, as assumed by Seitz (1938) and supported by Johnson and 
Williams (1953), but oxist at neighbouring sites of the distorted lattice. 

()0. Peak and True Intensities of a IJand and Their Correlation 
S. B. Baiciiur and D. D. Desai, Bombay 

The investigations presented concern the study of the characteristics of the 
dovolopmont of 1(P) and 2(P) systems of nitrogen in admixture of nitrogen and 
xenon in discharge tube cf usual •ir type with a view to study the changes in the inten¬ 
sity distribution as caused by xenon in varying amounts. The effect of increasing 
tlio pressure of xenon with a trace of nitrogen in the discharge tube has also been studied 
for four typical hands of 2(P) system of nitrogon, viz. (0,0), (0,1), (0, 2) and (1,0) bands. 

Tlio intensities cf the bauds of 2(P) system arc calculated from the method of 
integrated intensities, iu addition to the peak intensity values. 


67. Excitation of Nitrogen Bands in the Amoral Spectra 
S. N. Cuiosn and B. N. Srivastava, Allahabad 

Tho mechanisms for the excitation of Tst negative bands of and positive 
bands of have })Ocn discussed and have been attributed to charge exchange reac¬ 
tions botwoen protons emanated from tho sun and atmospheric molecules. On 
tho other hand, the oxentation of Meiiiel bands which is also observed in the 
auroral spectra has bf*on shown to be due to a charge exchange mechanism involving 
0^(2^) and molecules. Tho intensities of these bands have been calculated 
according to tho proposed mechanisms and have boon shown to agree with tho observed 
intensities. 

08. J^xcitation of green and red Auroral Lines in the Nif^ht Airglow 
A. SiTARMA and S. N. CliiosH, Allahabad 

All possible excitation mechanisms of night airglow emission are considered in 
tho light of tho recent rocket observations of tho altitudes of different omissions and 
tho iiuG^cbing of excited oxygen atori's in the upper atmosphere. It is found that 
Chapman’s meclianisin can only explain tho observed behaviour of •' 5577 line. The 
cause of tho diurnal variation of tho intensity of this lino is attributed to the tidal 
oscillations in the upper atmosphere. It is also foimd that turbulonco is responsible 
for the irregular variations of its intensity. 


Heat & Thermodynamics 

69. Local Variations of Air Temperature at Delhi 

K. S. Agarwala, Now Delhi 

In this paper tho results of analysis of the monthly mean maximum and minunum 
air temperatures recorded at three observatories situated at (a) Safdarjung Airport, 
(b) Lodi Road fuid (o) Palam Airport in the Delhi area during the years 1955-57 have 
been given and tiie local variations of temperatures have been disoussed. 
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7(h Probability-Distribution Associated with Thermodynamic Problems 

M. Dutta, Calcutta 


In a number of [)apera (Dutta, 1953, M9) it is hIjovvd that thcrmodynuiifir' 

problems can bo fully investigatod from entirely atatistical considerations. In ihoso 
investigations, the entire discussicn is based on probabjlity distributions amongst 
states, written from some jirobabihstic considerations similar <o the Bayes' tlieorem. 
Th€^ probability distribution amongst states (ef. Dutta, 1959) is taken ns 


W./s; 


- p(^ ^ A', :»/) 


iMzE 

1' 


(1) 


where ^ z are statistics of distribution, A, M an' energy and mass of tlie system in 
the state under consideration; ir(.U, A) is the number of states corresponding to M 
and E; is summation over all possible values of M and E. fn tliis iiotci, the pro¬ 
bability di.stribiilion (1) has been deduced hy a method fre(|iieiitly used in the Trdor- 
malion Theory for ileterniiiiing the probability ilistribut ien {Kbmeliiri, 1957: (U>ld- 
inann. 1953). 


71. Thermal (-ondiietivity Biiiarv Mixtures of Diatomic and Monatomic 
Gases. 

B. N. 8RIVASTAVA and A. K. Bakva, Calcutta 

Thormal conductivity of the binary mixtures Oo-ilc, (.)j- "Me, Om-Kf ami 
have boon rncasurod at 30^’C and 45 for various compositions by using the thick- 
wire-variant of the hot-wiro method. For pure O 2 tho experimental value' of the 
thormal conductivity is lower than that given by the recent theory of ilirschfcldor 
and consequently the values cah'ulated from Hirschfolder’s formula for tho mixture 
conductivitiejs are also expected to he higher than the experimental values whicli 
is actually found to be so for the mixturf s investigated liere. The agroement become 
excellent when tho experimental values of the conductivity of pure Oj niv used to cab 
culato the mixture conductivities. The formula for the mixture conductivities has 
been tested in detail and found to give satisfactorily tho composition deponileni'c. 
Tho simpler fornuila for tho thermal conductivity of gas mixture's given by Mason 
and Saxena has also liecn tested. 


72. Thermal Conductivity and Eucken Typ<^ Correction for Binary 
Mixtures of N. with some Rare Gases 

A. K. BARirA, Calcutta 

The thick-wire variant of the hot-wiro method has boon used to measure the 
thermal conductivity of tho birrary mixtures Ng-He, N^-No, N 2 -Kr and N 2 -X 0 at 
SO'C and 45°C. Tho ox))erimontaI data for pure N-j and the binary mixtures have been 
compared witli tho recent theory of Hirschfelder. lleasons have been put forward 
for the discrepancy ebsorvod between the experimental and the calculated values of 
the thormal conductivity of pure N 2 given by Hirschfolcler’s theory. Tho formula 
for the thermal conductivity of gna mixtures is found to represent the concentration 
dependence of the conductivity satisfactorily. The simpler formula for the thermal 
conductivity of gas mixtures given by Mason and Saxena has also been tested. 
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73. Diffusion Coelficienls of Gases from tJie Kate of ApproacJi t^) the 
Steady State in Thermal Diffusion 

S. C. Saxeka and E. A. Mason, New Hav(Mi 

The rate of approach to the st early state m a convection-free two-bulb thermal 
diffusion, experimont is treated in a more rigorous maiinor than previously available, 
ill order that reliable ordinary diffusion ooefficionts may bo derivc^d from thorinal 
diffusion measuroiuents. The final results are of th(‘ stune form os in th^ original 
sirnplifiod Jones and Furry treatment, but the parameters are now interpreted some¬ 
what differently and a new correction term a]3pcars. Aj)plication to Nettley’s measure- 
monts on H 2 -N 2 mixtures remo^vs an apparent discrepancy with the kinetic theory 
prodiction of the composiliori dependence of the diffusion coefficient for this system. 


74. Thermal (Vmduclivity of MuItieompoiKun Gas Mixtures—11 
E. A. Mason and 8. C. Sexkna, Now Haveji 

An investigation is made of the accuracies of the two recently derived formulae 
for the translation thermal conductivity of nuilticompon(mt gas mixtures. It is found 
that neither formula is sufficiently accurate in all eases, but that a slight modification 
of the Muokonfuss-Curtiss formula makes it as accurate as current experiiuentul 
measuremonts. The modification consists of the replacement of first approximations 
to binary diffusion coefficients by more accurate value.s. 


75 . Thermal Diffusion and the Approach to the Steady State in Gases II. 
S. C. Saxena and E. A. Mason, New Haven 

Thfi theory of the rate of approach to the steady state in thermal diffusion is 
tested experimentally on the Bystems He-Ar, ITe-COo, H .-COj, and DJ-CO 2 over 
a temperature range of about — to The course of tlio diff‘usion has been 

followed by moans of the radioactive tracers and The theory appears to 

bo verified, and the rosults are used to caloulato ordinary diffusion ccefficients, which 
are in reasonable accord with previous measurements by other techniques. The 
thermal diffusion factors, which arc obtained from the same measurements, also appear 
to have reasonable accuracy. The experimental method thorofore appears to have 
promise os a sensitive method for the determination of forces between unlike mole¬ 
cules. 


76. Free Convectional Heat Transfer from a Horizontal Wire 

P. K. Kokakne, D. V. Gog ATE and R. T), Rao, Baroda 

When heat is transferred by free convection from a solid body to a fluid, it is 
generally believed that a functional relationship of tho form: Nu “ f(Or^Pr) exists 


between the Nusselt number Nu 




and the product of Qrashof number 


ffr and the Prandt} uumbor Pr | The generality of tlus relation- 

dhip haa however reoeatly been questionod and it was therefore thought desirable to 
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make additional moasuremeiits of tho heat transfer for different ranges of {Or.Pr). 
Accordingly, tho amount of heat transfer was measured in the following liquids; Water, 
ethyl alcohol, Henzene, Methyl alcohol, toluene, CCI4 and aniline, using a single co¬ 
pper wire of different diameters. The values of log Nu obtained for different wirdSa 
are plotted against log {Gr,Pr) and tho results obtained are compared with those of 
other workers. The experiments were re]3eated with platinum wires also. 


77. Oonvectional Heat Exchange and Reynolds Number 

H. S. Eesat and D. V. Goo ate, Baroda 

yomo experiments on heat exchange botw’oen solids and flowing streams of air 
are dcscrilxjd in this paper. After a brief discussion of tho relation between heat 
transfer and momentum transfer, tho values of Nussolt number tind drag coefficient 
are exhibited for different Reynolds numbers. It is sho^vn that tho rate of heat 
exchange undergoes a relatively sudden change in tho region of Reynolds numljer 
105 and that it is this region where tlie nature of flow pattern changes. 

Metal vessels of various shapes such as cylinders, spheres and parallelopipeils 
are used with different characteristic lengths and tho amount of heat transmission 
is calculated for different Reynolds numbers. The values of shape constants are also 
dotorniinod for these different vessels and it is shown that the values of those constants 
show some variation when the flow is not strictly laminar. 

78. Thermal Expansion of Single Phase Binary Alloys containing Copper 
and Alluminium 

G. B. Mitra, Kharagpur 

Extremely precise measurements of tho lattice constants of two single phase 
cu-Al alloys containing (i) 0.08% by w’oight of copper in Aluminium, (ii) 5.87% V>y 
weight of aluminium in copper of spectroscopic purity have been carried out at different 
temperatures ranging botw-een 300°K to 800°K. X-ray diffraction powder techniques 
have been employed for tho purpose. For attaining extreme accuracy of measuro- 
monts, Sinclayera and Floyd's extrapolation method was utilised. The results can 
bo summarised by the equations 

(i) ^ 4 .O 46 O 5 + 8.85 xl0-5r+8.57 XlO-8T-‘-1.5 xlO-io(r3. 

(ii) aji = 3.6456i + 6.12xl0-5T+2.33xl0-8r2. 

for the two cases respectively where ajf is lattice constant of the alloy at T®C. 


Electricity & Magnetism 

79. Temperature-dependence of the Induced Conductivity at the Surface 
of Contact between Potassium and Magnesium Metals 

S. K. Sen and S. T>. Chatterjbe, Calcutta 

The surface of contact between K and Mg motals, kept in an inert medium and 
suitably pressure adjusted, shows non-lincar characteristic with a polarising Voltage 
upto 4:0.2 Volt. When this Value is exceeded the contact surface oeaaea to be 
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rectifying and shows high resistance in either direction, Under such circumstances, 
the response-recovery curves of the contact surface corresponding to suitable electrical 
pulses are of the positive type oven when the P.V, is maintained in either direction. 
However, the shapo of the recovery curves are quite diiferont in the two cases. For 
example, a slow recovery curve under the influence of negative, P.V. bocomoa extremely 
fast when the P.V. is niado positive. 

An additional feature reveals itself, when tlie contact surface has slowly recovered 
from an electrical stress in the blocking direction. Indeed, after the original Iiigh 
resistance has been recovered, if the P.V. is made positive, a sharp conduction pulso 
IS obtained, simulating an artificial electrical pulse. A detailed study of the nature 
of the conduclion puls<^ has been made under varying conditions of the ambient tem¬ 
perature. 

A theoretical interpretation of those phenomena is given. 


80. Ccalculatiou and Measurement of Dielectric Constant and Loss for 
Rutile single Crystals at very low Frequency 

K. G. SaiVASTAVA, Allahabad 

A li^port js made of observed values of dielectrie constant and dielectric loss for 
single oiystals of rutile (Titanium Di-Oxide) at low frequencies (2 to 100 cycles per 
secend) by bridge tt^ehriiques. Results olitained are also plotted on Colo-Cole plot 
to obtain segment of circle, which is completed by extrapolation to obtain the static 
value of dielectric constant. Mcasiircnionts of charging and discharging curves at 
low and comparatively higher voltages are also given for direct current fields. From 
those curves calculations liavo boon mode of alternating current behaviour of crystals 
at low frequencies by using Hamon’s formula. Alternative method of calculation 
by Field assuming networks of R-C circuits is not used since errors in compulation 
are larger. It is noticed that errors in computation for Hamon’s formula also 
fiocome quite big above ,002 cycles to question the validity of such calculations. It 
is, therefore, suggested to extend the measurements for still lower frequencies and to 
produce a larger number of electrons in crystals by X-ray and beta-ray irradiation. 

81. Dielectric Constant and Loss Measurement in Polar Liquids in the 
Microwave Region 

S. K. Gabg, Allahabad 

A modified experimental method for the measurement of dielectric properties of 
medium and high loss liquids at 10, 3, 1.25 and .8 cm wavelength having arrange¬ 
ment to work at temperatures from = 60°C to 80®C is described. The method utilizes 
a long waveguide cell terminated in a movable short circuit. The standing wave 
ratios are measured at intervals os the length of tho dielectric liquid column in the 
waveguide is changed. The method of measuring the wavelength of tho radiation 
in the liquid filled waveguide and the percentage error for such approximation is 
indicated. From the values of \g 4 and standing wave ratios p, e' and s" are cal¬ 
culated. 

The apparatus is standeurdised with Benzene (distilled and dried over sodium) 
whose static dielectrio constant is measured to be 2.?76 at 25'’C. The value of this 
Benzene was found to be 2.2736 and 2.2810 at 8 and 10 cm. respeotively. The values 
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SO obtainod are at least within 1 % of the values quoted in the literature. The dielectric 
loss was found to be practically zero at both the frequencies. 

The results for ])ure Triothylamine (distilled and dried ov'er KOH) are c' = 2.40 
and e" O.H876 at 3.1 cm. and e' = 2.44 and a" ~~ 0.4432 at 10 cm. at 25^C. ^No 
measurements are available for pure Alkyl amines in this region. The static dielectric 
constant of Triothylamiiio was nieasurod to be 2.46 at 25‘’r. 


H2, Effect of Hciit Trcfitment on the Resistivity and Opticpd Transmission 
of thi?i Silver Films 

V. V. Shah and Y. G. Naik, Ahmedabad 

Silver tilius prepared by evaporation technique at room temperature show a 
resistance minimum on heating, the exact temperature (corresponding t^ resistanoo 
minimum) dej)onding upon the tlii<*kncss of the film. A further increase in tempera¬ 
ture citlier renders the film discontinuous, tht?reby indicating the formation of agglo¬ 
merates, <ir behaves normally. Tlio resistance minimum is assumed to bo due to 
removal of strain and inipiufeetions in the film by the heating process. Decay 
energies for the removal of distortions are calculated on tlio basis of the theory of Vand. 

Transmission readings in the range 3200 A.l^. to 10,000 A.U. arc taken before 

and after heat treatment. The effect of heating is to increase tla^ transmission in 
the near infra-red and to lower it in the visible region, whereas in the ultraviolet, it 
remains practically constant. 

Jtlowever, in all the films, irrespective of boat treatment a transmission maximum 
is observed at 33,000 A.U. 


S3. On the Teniperatiin* Variation of the Resistance of thin Films nf 
Tellurium 

S. K. Ghosh, Kharagpur 

A study of the tcmjioraturc variation of tho resistance of thin films of tellurium 
(obtained by vacuum evaporation) shows the existence of largo number barriers in 
tho path (if current flow. Tho barrier height, as estimated from tho slope of the 
experimental curve, yields a value of the order ol 0.18 o.v. 


S4. Paraniajiiietio Resonance in Free Radical 

PuBM SwARiJp and B. N. Mtsba, Allahabad 

A 21 Meps jjararnagnetic rosonance sjwctromoter has been set up and the arrange¬ 
ments are underway to enable the measurements to be marlo at low tem|)erature8. Tho 
paramagnetic resonance lino of Diphenyl Picryl Hydrazyl has been studied at 21 Mc/soo 
at room temperature and at 9200 Mc/sec at temperatures down to liquid helium. 
The lino width at room temperature has been found to be 1.2 Oersteds at 21 Mc/sec 
and 2 Oersteds at 9200 Mc/sec. The value is comparable to values of other authors 
varying from 1 to 3 Oerstods. It is liuggested that this variation is duo to tho different 
packing of tho D.P.P.H. |x»wder because of the strong exchange occurring between the 
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paramagnetio ions rospcnsible for the narrowing of the resonance line. The exchange 
integral decreases rapidly with the distance between the ions. The line width slowly 
increases to 5 Oersteds at liquid helium tomporaturo (4,2®K) measured at 9200 Mc/sec. 
The line showed no signs of saturation even at 100 milliwatts of microw’ave power 
indicating that the spin-lattice relaxation timo is less than 2 microseconds. The iStte- 
shape is Lorontzian, as expected in exchange narrowed linos. D.P.P.H* is a very 
good reference paramagnetic substance for the measurement of the spin lattice relaxa¬ 
tion times of other salts although tho number of spins in a given sample doorcases 
with time or in sunlight unlike Vanadyl Chelate. 


K5. The riifluenco of a Magnetic Field on tho Stability of a (rraviiating 
Cylinder 

F. C. Auluck and 1). S. Kothaki, Delhi 

Tlio paper dt als with the stability of a gravitating cylinder su])ject to the infliionco 
of a mngrudio field: tho maioiial is assumed to bo incompressible, iiivi8ci<l and inlinitoly 
conducting. The fields investigated so far have l)ecn cdthor constant inside or outside 
t])o cylinder or arise from eurreiils with curremt-density proportional to tho distance 
from the axis of tho cylinder. In this paper we investigate current-distributions which 
keep tho cylinder in equilibrium such that both tho ourront-density and tlio field 
decrease exponentially from tho axis towards tho surface of tho cylinder. Tho field 
outside the cylinder is constant and is parallel to tho axis of the cylinder. 


^<6. Hydromagnetic Stability of a conducting inviscid, incompressible 
Fuid of vp.riable Density 

S. P. Talwar, Dellii 

The Rayleigh and Taylor instabilities of an incompressible, inviscid, perfectly 
conducting fluid of variable density is studied under tlio prcscuicc of a horizontal 
magaotic field. Having established the equations of tho problem tw’o spt‘cial cases 
of density distribution are studied in detail. The main result is that the magnetic 
field has a stabilising influence on tho configuration in either case and that the magnotic 
field may bring abciit stability in the configuration when it is thoroughly unstable 
wdthout a field. 


S7. Dipolo Moment of Dyes 

N H. Pandharb and D. D. Dbsai, Bombay 

Tho dipole moments of (1) Waxolene Rhodemine B.S. and (2) Waxolono yellow 
ADS are measured by talcing the dilute solutions of these dyes in non-polar and slightly 
polar solvents, namely (1) Benzene, (2) Toluene. Tho first one is non^polor while 
the latter is slightly polar. The dieleotrio oonstsjit of tho sohitions is determined 
by using be^t frequency method. One is a crystal oscillator with frequency 3207.6 
K.C./seo. Tho variation in capacity is measured by precision standard air condenser, 
supplied by Messrs. Muirhead and Co, The molar polarization at infinite dilution 
of the soluto is determined by graphical extrapolation. 
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Th(j rofractivo index is dolerininod for D-liiio of sodium using tho Abbey auto- 
coliiiuatiug rofractonioter. As usual tho electronic polarization is determined by the 
metliod of ‘‘Least Stjuares'*, and is found fairly constant within tho range of coiicon- 
trations taken. The offoct of tho j)olar solvent on tho dye niolociile is also detormittod. 
Tho work with Xylene as solvent is in progress. 

58. On the Htnbility of an infinitely long holf-graviLating (Cylinder in the 
Presence of an axial Magnetic Pield. 

li. K. .lAntJi, New Oolhi 

la ttus i)ivj)t i' wo Imvo apj)lic<i tlio normal luodo mctlioii of Ki iiskal ami tJclevarzs- 
child to study tip* stability of an iulinitely Imig self gravitating cylinder in tlu ]>iesimco 
of an axial nuigatdu*. field. Jt is eoncludod Ihiit tho stable length of siicli i cylimler 
IS about sixty times its radius wlien the stiongth of the Hold is abtiiit ganss. Tins 

shows that llie etfect of axial niagnotie fioM on tlio eyliiider is highly stabilizing 
stable length of a self-gravitating cylinder without llie axial inagrietic Held being ucily 
(5 times the* radius.). 

59. Dielectric roii'^tciiit uf n deusi' hjlectniii Gas. 

T^RAiMi\y and T. (Ailiaek 

'file jaobleiii ot absorption and tlispei-sion of eleetroniagnolie wa\es lu a dense 
electron g/vs is treated semi'Classically through tlie u.se of lioltzniann equatioft and 
f^ermi-Dirac statistics. The singiilaiity in tlio dispersion forimila is treatoil by tlu' 
mot]jLO<l o[ Van Kampeu. J^]\'[n*essions for tiio dh'Ieetric (ymstant and eonduelivjty 
as functions of fri'queaey liav<‘ iiecn obtaiiio<l (or toniperatiirc.s at and iieai* al>solulo 
zero. 


99. Kecent J^alcvcoincigiictic Studies in India 

0. Radm/VKimsmnavu'kthv iuid P. W. SAKASiiAncDiiw, f>unibiiy 

Vciloomagiadie inve-^tigations of rucks from vai’iuus countries mdii ate that Iiirge- 
scaio movements ]ia\e takmi place of mthor the gi:omagnotic ])oIeH, or the various 
land masses, with res|KM*t to tlio rotational axis of the earth. Our earlier results from 
tho iJeccao traps have slaiv/ii that during O^ taciious to Loceiu^ period, either India 
was well soutlj cT the ICqiiator, or that tho Xorth Magnetic l*ole. was somowhoro in tho 
inidfilo of Nortii Anaa-ica. 'J’ho results from Kajmahal tra[»s have also shown similar 
results with oven greater displacements than those given by the Deccan traps. Tho 
dykes in tho Docoau traps in tli(> Poona n^gion, and the Cndda[)ah traps, are also being 

m 

studied in ordea* to traco the positions of tho magnetic poh's or tlio land mass of India 
during tho corresponding Geological iJciiorls. 

All iritoresting feature of tho results from tho Deceaiu traps is tliat They eon bo 
safely divided into two parts; (1) tho Lower traps—^which are reversely‘magriotizcd 
with a stoop downward inclination, and (2) tho Upper traps, which arc normally magne¬ 
tized with a somewhat Hhallowcr upward mclination. 

01. Relaxation Phenomenon in Paramagnetic Salt 

Pfuom .Swahup, Allahabad 

Spjn>spiu and Hpin-lattico rolaxation times have boon meaaufod in [)at'aniagiiotio 
single rjrystals at very low toinpcraturos in tho 3 cm region. Tho crystals studiod 
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aro of potassium cobalticyanid(^ containing 0.1 to 20% of ])aramagnctic chromium 
ions replacing diamagnetic Cobalt. It is found that at concentrations below 5%, 
the resonance line shape is truly Lorontzian and that tlio lino can be rcprefient-ed by 
Rlock equation for the susceptibility, viz., 

X"{v) = 7rXo^'o'^2/[l + 47^2(ro-r)^7^/-^ + iV 2 //l‘'^TlT 2 ] 

where T^ is the spin-spin and tluj spin lattice relaxation tinier and tbo other syiubola 
have usual moaning. From tho above relation, the ratio of the saturated lino width 
fo the low power line width comes out to bo : 

At roojn temperature the line widtli of 0.5% Cr salt ( — A—>+ i) transition w’us 9 oersteds 
which was entirely dne to Tn (8 X sec.). T]i^‘ widtli remained at 9 oe. on cooling 
flown to 4.2'^K at lOO microwatt of r / power. At i.2°K, the saturation was observed 
setting in at 100 watts and at higher power tho line width incroMS(3d and the r-f sus¬ 
ceptibility decreased according to Bloch equation. The value of T^ was 0.02 sec. 
whicli decreased at 1/7' at higher tonipcraturc^s. Tho saturation curves of r-f sus- 
cej)tibility indicate the possibility of tAVO spin-lattice relaxation times involving hot 
plionons at large saturating jiower. Tho flata are still unrler analysis and full report 
will opp(iar else whore. 

92. Dipole Moment o(‘ Dvts. 

N. It. Pamdhafb and D. D. Desari, liombay 

TI)o dipolo moments of (1) Waxolino Rhodaminf' B.8. ami (2) Waxolino yellow 
.VDS aro mensui e<l by taking the dilute solutions of llicse dyes in noii-polar and slightly 
[)olar solv^ents, namely, (1) Benzene, (2) 1\)hiene. The first one is noii-polar while 
the latter is slightly ])olar. Tho dielectric constant of the solutions is detormined 
by using beat frequency method. One is a crystal oscillator wdth frequency 3202.5 
Iv.C./flcc. Tho variation in ca]>acity is measured by precision standard air condenser, 
Hiipy)liod by Messrs. Muirliead and Co. The molar polarization at infinite dilution 
of the soluto is <lotormiued by gra[)bical extrapolation. 

The ^Tractive index is didermiued for D-linc of sodium using the Abbey auto- 
collimating rofractomctcr. As usual tho electronic polarization is determined by tho 
method of '‘ri('ast Squares”, and is fourifl fairly constant within the range of concen¬ 
trations taken. The effect of tho polar solvent on tho dye molecule is also determined. 
The work with Xylene as solvent is in progress. 


X-Ray & Gas Discharge 

03. Influence of various Parameters on Joshi Effect in a Metal Electrode 
"Discharge. 

V. G. Ktier, Nagpur 

Consoquput on tho discovory of tho conditions xinrlor which a motfll olootrodo dis- 
chargo current is affected by irradiation of tho discharge tube, investigations were 
taken up tn study this offoot under various operating conditions. It is found that 
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tho range ami magnitiulo of Joshi oflbet in a metal oleotrodo tubo containing gases at 
low j>rossur(\ wore optiiiiuin for a suitable ooiubiruition of C and R. In one particulai* 
case those values wore and 100 k oluns rcspoclivoly. If tho capijpity is greater 

tliafi 200;^^. tho ( 3 ffoct vanished in most of tho tubes. Comparison of tubes with and 
withoiit a capillary coustr etion in tho centre shows that nearly 100% light effect is 
ol)serv('d over a considorablo range of voltages beyond threshold for the tubes with 
a eoiistriction. Exp<3riments with neon, argon and lioliuni discharge tubes showed 
tliat % light off(H't was maximum for argen anil iniiiimum for neohi under other¬ 
wise irh'utieal conditions. A number of metal oleetrodo diseliarge tubes witli different 
geometries and ef>ntainiiig various gases were subjected to n.e. voltages at fivupjf'iicies 
raugnig from oO to 'jOOO ey/see. It was foiiml that the liglit offeet dt'creast's rapidly 
with incToaso of frerjueney in all the luises and vanishes at about 300 ey/see. leased 
on llie earlier work of the author possible ox]danatiuu of the above observ’atJons is 
" given. 


94. E^ect of [rrarliation on the Noise Radiation from an Ozoniser 
Discharge. 

M. a. Kelkah, Amravati 

Systematic observations on the effect of irradiation with visililo light on tlie noise 
radiation from an ozoniser discharge containing air at low ])r(‘ssure are n^j^orti il. As 
tho radiation is pulse modulated, observations were (.lined out on tlir ihlict^ d r.f, 
ns well as its modulation part. The am])Iitude of tho euirent in the? delt'olor in both 
the r.f, and the modulation [)art is coiisideraldy reduced on irredialjou. piT- 

contugo ix'diictiim in th(3 moduluttul part i.s, however, con.sjderaby Iarge*r tlian tlio 
percentage reduetion in the r.f. part. 

This reduction of current is nxj)Iainod on the ba.sis of tho theory of an o/.oriiscr 
discharge. This discharge is intermitlent and consists of n first largo curn'Ut pulse, 
followed by a number of discrete small current pulses in each half cycle of tbi? exciting 
voltage. Oscillographic observations reveal that this large current f>ulse i.s considerably 
reduced in height on irradiation (Joshi effect) while tlu^ other current pulses remain 
practically unaffected, 

As the generation of noise is mostly due to tho sudden burst of current, at the 
instant of tlio largo curnmt jiulse a reduction in tho height of this pulse on irradiation 
prodiKH's a corresponding reduction in tho nmplitiidn of the noise ra<lmtiori. Since 
tlw proihietion of the r.f. noise is entirely due to tlie umsjual heights of this largo 
(juiTont jailse in tho two halves of an A.C. Cycle (hecau.so cf the non-syinnudrical 
nature of tho el'ctrodos) a considerable reduction in the modulat on part of tho 
d(3tGcted r.f. is recorded duo to its preferential suppression. 

93. The Joshi EiTeet and the Photo-seiisitivity of Counters 
ll. J. Arnikak, G. RAMmEDDY" and Some Nath Ciiaktiavarty, Varanasi 

Tho oarlifir work of onn of ii3 (H.J.A.) on tho photo-sonsitivity of G.M. Counter 
fillod with (Arffoii !)0% f- Alcohol 10%) is now oxtondocl to tubes filled with Hydroj^eti 
(p 60 mrnj and Ij vapour. These are oxeitod by stabilised hiyh voltage Rup])ly, 
and tlio pulses arnplifiorl and measured by an oloctronic scaling eircuit of 64 in tho 
potential region 0.90 to 1.6 kV and for irradiation by light from a 75 watt lamp of 
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mkiiiflity varied in the range 1 : 20 and with a y Houvce from a 50 m(J radium source. 
A cornploto Hiippression uf coiintK under light as well as under y is reported eorres- 
poiidirig changes in the number and the shape cf ])ulses are also recorded with a Dumont 
Cathode Oscillograph. 

DilTraction of X-rays by essential Oils 

K. Venkateswahiat and S. Paomaxaiuia Ihjj.Ai, Anaamalainagar 

Employing Copjier l{a radiation X-ray diffraction by som<‘ esscuitial oils bus been 
studied. Tiie patterns given by the oils and eliii f constituenty agree very well. 

But Eucalyptus and Cajojiuti oil on tlic one hand and Anctlio](> nufl Aniseed oil on 
the other sliow a striking difforonco in tho seatteung. ^^dule an exposure time of IJ 
hours was suflicioiit to g(d. a gooil jiattern in the first two oils, an (exposure time of 
5 hours was required and the pattern Acas diffuse in the case of tlie lattf.r two oils. It 
may be duo to the molecules btung arranged in a (*liaotie iorm or that no yjarticular 
spacing is prominent in anethole and aniseed od. 

1>7. I'ho Photo-sciisilive iion-solf-maintained Uogion of A.( - Discharge and 
the Geiger Kegion of Counters, 

B. D. KiiosrA. Delhi 

To prevent tho discharge from becoming continuous and self-maintained in 
th'igor region of counters some qucncliing mochanisni is employed but since* no such 
dovico is used in tho ease of tho ])hoto-seiisitivo non-seir-maintaiiiod region of disclmrge 
and since tlio latter remains active only in the jwesonee of an external r'xcitation, the 
latter cannot lie considered as tlie Cfiuger region of tlie flisf*liargi*. 


5)8. X-ray Study of Piczoelectrically Oscull-iting Crystals 

S. P. Sing AT., New Dellii 

Tho intormil movomeuls of the ions of tli(* crystal lattices of Quartz under piezo- 
oDctric Os(M'lIaticns wore stiulif'd by X-rays witi) tla* object of finding ruit any sliift 
of the Lauo sjiots when the crystal osrdllates. I he I.aue patterns (.btained for X-eait 
quartz plates A’ibrating in tlie thickness mode with X-rays incalont normally on the 
vibrating surface ns also for oblique incid*^nco showed that there was no detectable 
shift in position but there was a general increase in the density of the spots as has boon 
observed earlier. 


99. X-ray DifFrartion Study of the Thermal Expansion of pure Germanium 

G. B. Mttra, Kharagpur 

The coefticiont of thermal expansion of 99.909^(j pure Clermanium has been 
doinrminofl by tho X-Ray diffra<dion powder toelmique. Fine powrlers of this sample 
of Germanium was [)acked in n thin capillary graphite tube and Tiionnti’d in (he centre 
of tt Uriicani 19 cm. liigli fcomporature caiiyora. X-ray diffraction photographs at 
temperatures ranging between 300®K and SOO^'K were taken. The unit cell dirnen- 
sions at those temperatures wore determined on the basis of the measurements of the 
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(422) rofloction of Gormariium at tlio abovo tomporaiures^, Tho rosults can be a\im- 
]nari.s^'<l by thf3 fornuila 

a r - 5.C1745+3.8x]0“^*r+2.4xl0-8r2--r>.0xI0-iiT5 + 5.7xl0-J4r4. 
whore ar ia the unit coll j^arameter at T^C. 

100. X-ray Analysis of tho Structure of Kopsin, 022*126^2^^4- 

Lila B ATI Ray and 8. B. Btiattaciiehjek, Calcutta 

X-ray and optical inoasuroinoutH show the orthorhombic nature of tho crystals of 
Kopsin, C 2 i»It 2 (iX 204 , having tli(' unit-(*(41 dimensions, a --- 7.4 A, 6 -- 13.4 A ami 
c* =-- 17.0 A. The systenial ic absences observed lead to the space-group P2i2i2i and 
the domsity determination {P = 1.224 grns/c.c.) suggests 4 moleculrs of Kopsin in 
tho unit-cell of given dimensions. 


101. X-ray Diffraction Study of Slmric Acid by the New Tcchnitpu^ 

N. Pan, (Calcutta 

Diffraction study with tho help of tho newly dovelopod diffraction camera (coupled 
with the X-ray tuho luis already boon reported. The present work on {Stearic aeid 
involved tho diffraction study using Aluminiuni as tho target material. The }josition 
of the diffraction lines experimentally obtained have been eomparod with the theore¬ 
tically calculated glancing angles and are found to agree satisfactorily. Weak 

lines also appear in the diffraction patterns whoso positions agree well with the cal- 
culatc^d glancing angles for tho Non-diagram lines of A1 and are interprf^tod ns 
such. 

102. Plic Forbidden Prcinsition LiM^ in the Spectrum of Platinum (78) 

B. O. OoKHALE, A. N. Niham and K. 8. Sjuvastava, Lucknow 

A 40 cm. curved mica crystal spectrograph has boon used for tho study of the 
t-spectrum of Platinum (78) with a view to removing tho discrepancy in tho wave¬ 
length of the LiMi forbidden line as reported by Cauchois (1 l7r).X.TJ.) on the one 
})and and by Dooflhar and Mande (1182.X.U.) on the other. The present investiga- 
lion lias revealed the existence of a faint traf*f3 at fl 167.3.X.U), vvhicli has beem nssigncfl 
to tho transition L^Mi in Platinum because of its closer agiwmont with tho energy 
diffmence of the two levels and its closer fit with tho Moseley plot. Tho possible causes 
for tho discrepancy in the values reported by tho earlier authors have been disciiHsod. 

103. Tbe Number of Ng Molecules in Earth's Atmosphere from Rocket Data 

8. N. CrfiosH and K. D. Siiauma, Allahabad 

By utilizing tho data for the intensities of solar X-rays in the different wave¬ 
length regions and the depth of penetration of those radiations in tho earth’s atmos¬ 
phere as obtained from rocket-borne experiments, the molecular nitrogen in the 
atmosphere above the depth of penetration has been oalculatod. In these calculations, 
it hag bc-fui assumed that tho C3riorgy received from tho sun is spent wholly in ionizing 
O.j, O and N 2 moloculos. The rosultH are compared Avith other available data and 
arc found to agree well. 
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104. On the Life Time and Inicractiony of Heavy Mesons 
B. Bhowmik, V. C. Mathuii and P. C. Jain, Delhi 

08.6 motros of track length has ht cu followed in tbo enoigy iutorval 0 to 185 
MoV in tt (15 emulsion stack exposed to a iiiaguetically separated beam of Heavy Mesons^ 
fr()m florkoloy Bovatron. Tho moan momentum of /v~-Jaosons at tho point of entry 
in tho stack is 427 MoV/c. The interaction mean freo path between this energy interval 
is (18.7 d: kl) cm. Tho variation of interaction cross section as a function of energy 
lias been studied and a small rise in tho cross section is found at enorgios higher than 
120 McV. Tho mean life timo is found to bo consistent with that of K' within experi¬ 
mental errors. High value of the ratio of vr iiie-jons obt<uned in the /v" capture stars 
at rest to the 'TT mesons produced in interactions in flight shows that tho capture at 
lest Vi a surface plionomenon while caj^turo of Heavy Mesons in flight takes place iiiside 
the nuclear volume. 


I0;>. Diiulinjr Kuergy of in ^//a lly|)erfn\gnuuit 

B. Buowmik, P. C . Jain' and i \ Maltiuk, Delhi 

While scanning and following oj’ /v“ meson tracks 20 hyperfragni^ n(s were obsia vctl. 
'l\vo liyjierfnignuMits d(‘cayed ui<‘,'^imically and 10 Jion-mesonicall/. Only two eases 
of iii’ii-mosonie, decays ol a hyperiuiclous in diglit were obser\c<l. Tiio two 
mesonically decaying liyporfragmonta have been uniquely iduitifii'd as ;\ and the 
mean binding energy has lioen found to bo (J.U 0.0) MoA". 


10(5. Decay Modes and Lift‘lime id* negative heavy Mesons 
(i. linuw.MiK, \\ (\ Jajn and P. MArnuK, Delhi 


ilclative abundances of dillerent 7v"-decay modes and lifetnm^ lia.\ o bsjcii studied 
ju a stack of (1-5 omidsioii, expostal to a magnetically separated beam of Heav y Mesons 
from Herkolt'y L'ovation. 17 ihica^s in flight were, chtainod. The relative ahuudauces 
are, consistent witli Hint of and a»id A’t, are found to ?>v^ most abundant. 


Tlio rat Mi 




is found to luj 0.5S, 


Tlu' lifetime av raged i}\ ci* all decay inodes is 


found to 1)0 (1.24 ±- 0.25) X 10-y soc. The offoct of oxjioiimontal biases is discussed 
and corrections aro made for the scanning efficiency which is estimated to bo 10% by 
observing tho electrons from /i-decays in ovents. 


107. Some Features ol’ extensive Air ShoA\ei'S of Energies '> lU^®ev 
B. N. Sbivastava and A. N. Sum, Xaini Tal 

Extensive Air ahowors with energies >10i5ov have been recorded at Nainl Tal 
(Altitude IQ.'SO m.) by means of three unshielded CbM. rountor tiays, placed at a 
distance of 2(> motors apart in a triangiilar lattice, in order to explore tho solar aniso- 
trophy if it exists in tho primaries of Cosmic Radintiou in this energy range. The 
data ol 4600 sliowers has boen analysed for solar diurnal and semi-diurnal components. 
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Tho analysitt has shown no significant solar diurnal and somi-diurnal variations. Thu 
ainplitudo of tho diurnal comf)oncnt has been found to be 2.2% of the moan rate, and 
rh<^ time of max. at about UlOO liours local solar time. Tho statistical significant 
anifditude of tljo solar daily variation is only 1.3%. Tho semi-diurnal component is 
((into in-significant. Its amplitude is .83% (T max-()800 and 2000 hrs.) whicli is 
within statistical uncertainties. 

The J'n^queiieioa of oecurrcaico of double and tiipplc events has decreased at this 
energy as compared to the previous data reported for showors of energy 5^1(d**ov. 
Theii n'lative abundanc<' is about 1% of t})o total showers recorded. 


I OS. JVrforiminee of taree Detector of (Vu-enkov Kadiat ion of single 
Partieh's in Air. 

A. SmuAMAMAN and !S. D. Vkkma, Bombay 

A large Air Cerenkov eouiiti'r, wliich rc’sponds to the Cerenkov radiation ju'odueud 
by tlie passage of a single (diarg<H! cosmic ray particle tlirongh a eolumn of air about 
two nietnvs long at atniosplieje piessiue, is tlcseribed. This type cf detector will 
Ijo of eorisidc] ahh* ust‘ in ensniie ray and high (ai<u*gy pliysies. (Jenca’al corisalerations 
on the design Lt suf'li a dfdc'ctor and its elVieieney ai<' discussed. 


hh). T’Jh' 1"1ux ot heavy Nuclei (Z ^ lo) of the juimarv eosinie Eadiatioii 
a1 the Top) of the Earth’s Almosphere 

R. R. Damkl and N. DiruuA Pkasad, Bom])ay 

III tho al)senc(^ of rolmblo information regarding the absorption moan free path 
for Heavy nuclei of the i)rin)ay cosmic radiation in air, it is difficult to estimate the 
flux ol these particles at the top of tlio atmosphere from ineasun'rneiits made under 
appreciable aiuouuts of matter. This difficulty can be ovoreoiiif^ to a gMvnt- extent 
by measuring the vaiiatioii with atinos[)}ierie depth ef tlie ratio of the niindjer oi 
:Mediam {(]<Z < fi) to Heavy (Z > lO) nuclei. One emi tlieii extiaprjate tin's ratio 
Mjll to the top of tho atinospliere aiui thereby <\stimaU' the flux of ITea^'v nuf‘lei from 
the. kno'ksu flux of :lI-iiucU*i. 

An experiment lias been nuule to measure this quantity Mjll as a tunciion of 
atmospheric d<.*pth, from the z(‘nith angle Miriation of Mjll observed in two stacks 
of nuclear emulsions, one vertical ami om^ horizontal, flown in February lOoG at an 
altitude of 111,000 ft. over Texas, P.S'.A., (geomagnetic latitude .\ 41°N). Tho 

results obtained arc diseussi'd. 


llO. Estimation of the liclativo Concentrations of Oosmic-ray produced 
Radio-isotopes and P^^ in Rain Water 

P. K. ZiTTsni, Bombay 

Detailed features are presented of tho now scintillation counter for measurement 
of lo\v lovol /j.activity : particularly for moasnremenie on soft /remittors in the presence 
of hard /^-emitters. This technique lias been used for tho estimation of tho relative 
e.onecntrations of cosmic-ray produced radio-isotopes and PS-*) in rain water. Tho 
results and ih^'ir meteorological aspects arc discussed. 
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Ml. Study of Cosmic Kay produced Isotopes Be^. and S®® and their 
Use in mcteorolof?}'- 

Rama, Bombay 

CondcnsrttKui procuHSos for the ext met ion of ratiio-uet ivity Iroin nir have been 
<levolo|)«Hl. Keniilt^i on the eoriceiitratioiiH of eoBinie ray jivodueed iHfdofios Re"*, P'*- 
arnl S-»5 in air and tlieir ineteorolo^K'al iiuplieations ai‘(» discusst'd. 

I 12. Fluctuation.s (»f tlie Nuclear Active (V)n»ponciit of Extensive Air 
Showers 

B. K. CiiATTKiMKK, (b T. MuuTHY. S. Naranax, M. V. Srinivasa Rao 

and B. V. Srbkkantax, Bombay 

An **Xf)Oi iiuent to .sliuly the lluetuations of tlie luielea? active eoiuponent of (‘xten- 
sn e air showers lias bt^en (*nrrii*fi out at Ihiinhay over a period of three months. The 
air slnnser array eompnsf's of fivt^ Jufuid scintillation counterH each of area I ni-, 
spread over a reetangulnr area of 30 in > 7 m. Piv'e nuclear ai*tivo ]>artielc deteetors, 
each eoni]K)siMj of six eririchod liK 3 neutron counters sorroiinded by paraflin and lead 
and of effective area O.a ni-. are located at the eentre of the array and record the densitj" 
of nuclear active particles. The ainjdificrs and the* display system are dt'signed to 
re<‘ord ))urlic1c^ (hmsitif\s of I to 1000 particles in <»ach scintillator. The amplitudes of 
the' scintillators enable the' determination of the size and core Moc*atioii of each shower. 
Four thousand sliowers ranj^ing in sizc^ from ItM to 2x 10® particles w-ith core location 
extending iipto metres from the eentre of tlu‘ array ha\«* been recorded and ore 
IxMng anolyscd. Experimental details and tlie rc'snlts of analysis will be pi-esc'nted. 

1115. The Energy Spectrum of Heavy Nuclei in the Primary Cosmic 
lladiatioii 

S. Biswas, P. J. Lavakakk, K. A. Neklakantan and P. tl. Shfklv, 

Bom bay 

Tht> eiieigy pt'r nucleon of hca\ y pi unary i*osinu‘ rtiy nu<*lci trav(*rsing nuclear 
tuuulsiona has bt'cii determined hy Tiieasuring the angles of omission and the energies 
of ‘kno"*k on' electrons which the particles produce hy elastic collisions along Ihoir 
path. Since tlu^ energy of tho ‘kno(‘k-on' electron is relatively small, it can bo measured 
with jirocision liy tho imiltiph' scaiii'riiig ti'chnicpie. The eiTor on tho primary energy 
has been ovaluateil in terms of tho orrera involved in the measurements, and the condi¬ 
tions for roliahlo determination of primary energy are diseussed. The reliability of 
the method has been verified by comparing the results Avith those obtained by other 
methods. 

MoasnrenaMits were made on 2*11 tracks, including 20t) tracks of particles with 
atomic number Z > (>. The exiionent in the integral energy spoelrum of Jfedium 
((> < Z < U) giouj> of nuclei wivs obtained as 1.65 d: ^uid for Heavy (Z > Hb 

group of nuclei as 1.75 d: 0.35, in tho energy range of 0.23 to 0 lloV ]>er nueleon. 

Thus both the charge groups are found to have the same value of the exponent 
within experimental errors. Tho exponent for SIZ > 6) group of nuclei is 1.70 d: 0.25. 
Tho geomagnetic cut-off tmergy at tho latitude \ - 53°N has bt'cn obtained as 230 
MoV/mieJeou. Tho values of the flux for JVf and H groups nuclei are 9.7 dr 0.9 

10 
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ari<l r)M Jj 0.0 prtrtic‘Irs/iu-. sec. sterad., i*eHj>f*ctiv€3ly. Tho5je are about 30% lower 
than normally expected \ aluoH, which is probably associated Avith liigh solar actiA’ity 
during the period. This is in agreement with the decrease obsoiwed McDonaUl in 
the a-particle flux in tli<* same fliglit. 


Radio Propagation 

114. Back Scattering of short Wave Radio Signals 

O. P. SiNHA, Patna 

Kecepiion of short wave radio signal is j)ossible cAen within the skip/one due to 
back scattering and henco a detailed study of this phenoinoiia has ussuiued importance 
tluring recent years. The paper contains the results of tlie investigations made by 
the author on the nature and causes of the back scattering of short AvaA'e radio signal 
traiismittc'd from A.I.R. Delhi. The fluetiiations in the intensity of the r^ulio signal 
was continuously recorded Avith the help of a pen-recoj*dor actualefl bj' the output 
of the second detector stage of a sensitive super het recei\'er, the A.V.C. of which Avas 
made inoperative. It Avas not possible to stiuly the nature of back scattered com¬ 
ponents of the radio Avaves as long as the regular reflected components of the signal 
was present, but when tho latter Avas absent, the scattered signal A\"as always detectable, 
though A cry often it was oxtremely AA^eak in the intensity. The intensity of the back 
scattered signal was generally found to increase Avith the increase of tho angle of inci¬ 
dence of the Avaves. Tho j>ersistanco of the back scattered signal and tlw^ nature of 
the \-ariatLon of its intensity support the view that they are mostly duo to scattering 
by ^he ground. The intensity of tho scattered signal Avas amplified and in most cases 
I heir amplitude probability distribution Avas found not to lit Avith Kayhdgh probability 
distribution ciiiA^es. It is obvious that tho nature of the back scattering Avould depend 
upon tlie nature of the ground and hence, Avliilo in some coses it might resemble Ray¬ 
leigh tyi>c of scattering, in other cases it may not be so. The presence of back scatter' 
ing when there are temporary disappearances of the regularly reflected signal during day 
time, has boon suggested by tho author to bo likely due to tho presence of tem])orarily 
moving holes in tho ionosphereic layer. 


115. Effect of Magnetic Field on Microwave Propagation through Wave¬ 
guides and Cavities 

C. S. Kumah and R. Pakhhad, New Delhi 

Magnetic fi'^ld, of different field strengths, varying from zero to about six thousaml 
gauss, has been applied parallel to both tho narrow' and broad sides of a rectangular 
wave-guide and cavity carrying niicroAvave poAver at X-band in the direction perjKmdi- 
cular to tho field. 

The effect of tho magnetic field is complex. For tho case of the broad side of 
the guide and cavity, parallel to the field, tho transmitted power output increases as 
tlie field increases. For tho case of narroAv side of cavity parallel to the field, the power 
output at first decreases, as tho field progressively increases from zero, goes to a mini¬ 
mum, and then steadily increases. The effect of tho field on waA^e-guide is about one 
fiftieth to one hundredth of tho effect for the cavity. 

The r6,sonanco frequency of tho cavity increases as field is a[)pljcd, the increase 
being of the order of 500 KCvS or less in 9000 megacycles. 
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110, The Size of the Moving Irreguhirities in the jP-regioii and the Angle 
of 8pre>ad oi' the Scattered Wav(?s from Them 

S. K. IvHASToiH, Caleiitta and R, N. SiNOFr, I3anaras 

The? oj’ fiidirig nv'dids of tlu- /^’-ci'ho at .‘J.S takan at 

Ikiriaras (taring tlia jM^iiod from Xo\omber 15)d(> to Septoinbor lOoH wliuwod certain 
<‘luiract('j istic ])attorn.s. 1'l)a fading ]nilt(‘rns wliicli were corisidero(l as duo entirely 
h> tlic nu)vcincnt of largt* iniio.spberic irregularities wore analysed by Iho method of 
fb ig/jis iuul l*hilhps (lOoO). As a result of this analysis the average characteristic length 
ol tlie iriegulnrities was found to :270 metres anrl tlH‘ averago angular spreatl was 
tound to l;o 'fhe variations of these parameters were shown with the help of 
histograms. Tlie records showed .some diurnal and soascnal variations, but no doflnito 
ecmclusion could be made regarding such Auriations. 


117. PoIarizHtion Cmves for vertical Propaijation nf RadioAvavos in the 
Ionosphere 

Y. S. N. Mohty, New Delhi and S. II. KtrAsToiu, Calcutta 


In the pres^'Ut pajv^r tlie eurvi's giving the polarization angle e and the tilt- 
angle of the jsdari/ation eJlipsi.^ for 100 ni. radio waves have heen drawn for the 
condition of the magiK’lic field in the Ionosphere above Banaras (Latitude 25'^18'25''X« 
liOngitmle 8‘b’0'46" K. Dip-anglo IlG^ 24' N and H 0.4GG (bxuss) for the values of 

l*r 

ot the ehM‘lron (Uilli.sional fro(pieney, v iK v - ^ and v 2/v» (wliero Pc ts 


tlu' critical colhsional frc'quency) witli increasing values of tia' eleotron density wliieli 
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tnp- 


vary frmn 0 to 
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1 is the condition of 


letlectiou of the radio-wave of angular frerpiency p. In drawing these carves, we 
luivo made use of the analytical expressions obtainetl earlier by us from the Appleton- 
Hartroe formulae giving tlu- ratio of the normal to tlu* abnormal component of the 
magnetic vector of the wave (i.e., eompoiients in and at right angles to tho piano 
containing the Avave-normal and the direction of tho magnetic field) and the phase- 
differonco betvvoon them. The thec'retieal basis of tho computation is given and the 
sign convention for ropresontuig tho polarization parameters $ and ^ is outlined. 
Tlv^ nature of tho variations in tho polarization parameters computed for increasing 
values of eleotron-deriHity is fully discussi'd. 


118. EfFoct of Annular Solar Eclipse of 19th April, 1958 (at sunrise) on the 
F-2 Layer of the Ionosphere 

S. N. Mitra and B. C. Narasinga Rao, New Delhi 

Tho paper doscriboa the ofFoct of the Annular Solar Eclipae of 19th AprU, 1958, 
on the ionisation density of the F-2 layer over Triv’andruni, Tirucbirap 2 iali and Mtulras 
(South India). Tho eclipse occurred near sunrise at all the throe places at its magnitude 
at maximum iihnse was 75 to 83%. Analysis of (foF2)2 values during control period 
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aad eclipse day sliowtHi a marked doeroaso ia the' ioiiiHation donsity Mith the [irogrosH 
of tho eclipse at all the throe places. Tlieoretical considorations of the effect of an 
eclipse at suaris«) oa the ionisation density of tho F2 layer are discussed which led to 
tho determination of the value of attachment co-efticient at 350 km as ap})roxiinately 
Hcc.“^ over Trivaadriim. 


119. Systematic Hare Patrol througli Long waves 

S. N. Mitra and S. C. Bose, New Delhi 

It is known that oa longwave jiropagation throiigli the ‘I>’l ayer of tlie ionosphere, 
the received sky-wave signal is intensified during tlio occurrence of a Solar Flare. This 
IS because tho reflection co-oflicient of tho ‘7)’ layei* iacreases wlion intense radiation 
(ultraviolet and X-ruys) is incident on tho ionosphero from an aclive flares region. 
An experimental investigation on the longwave propagation of a distant l)n>adcasting 
station (Tashkent, frequency -164 Kc/s) was initiated at tho Reseandi Department 
of All India Radio and tlio reccuvod signal was recorded continuously throughout 
in the long\va\'e signal (v>Ih) wdiene^'cr a visible flare is rcj)ortcd from Astronomical 
tw'enty-four hours. Those records indicated that there is always a sudden m(*rcas<' 
Observatories, Data for the j)oriud August to December, 1958 hn\e been analysed 
and 144 instances of sudden increases observed during the peiiod. A correlation <»f 
this SIL w'ith the flare data collected from all Astronomical Obscr\ationes in lhf‘ 
world has indicated that flares of all classes (I, 1+, 2, 2+, 3, 3+) liave given rise to 

siidc^en increase in amplitude of the longwavi' signal. Tho times of heginnmg and 
maximum of these two »'vents have agreed within 5 minutes. The Miriation of 
lino wddtli during a flare is also w't‘ll-eorrelatO(l, m some instaneos, with the <*hangc 
in the amplitude of tlie corresponding The* height of reflection of this obliijuely 

incident longwave station is ileterinincd from the sunrise effect and is 65 kins. TJic 
usefulness of an SIL in flare patrol and in thi* short term forecasting of sudden iono- 
spherie disturbance is discussc-fi in the ]iaper. 


Nuclear Physics 

120. Thermal Neutron Absorption in Chlorine 

A. M. Gho.se, (!aleutta 

A [jrer‘ise measiueniefii ol the t lic'riniil neutron absorplioii cross s^*cIfoii of t hloi'inr 
Jias be(;ii inarlt by tin* sjiherD al symmetry method ihwelopod m oui- labor'utory ujul 
utilising a semi empirircal lornmla for interpretirg the transmission data. A 
mochanicai urrangciuent has l>c(ui ineerporuted in th(i Iransimssioii mstriinumt to 
integrate the rcmtion iiiLmsity over tlie surface of a splien^ ("orrections liave lieen 
made for nuiltiplo scattei ing, for non-radial flux of neut rons for neutron tcnqiorature 
of tho moderator, shift in tho velocity distribution Bpectriim of neutrons through pre¬ 
ferential absoi'iition of low'er velocity neutrons in the absorber and for tho alteration 
in tho efficiency df tho detector duo to obliquity of tho scattered neutrons. Tlio 
absorption cross section of Cl in (^CL came out as 31.8 ;]: 1.6 bams. Tliis compares 
favourably with tho latest determinations using nuclear reactors. 



Serf ion III : Physics 


77 


J2I. Spectrum of 

P. N. Mukhbkjeb, I. Dutt, A. K. Sen Gufta and 
R. L. Bhattachaiiyya, Calcutta 

'rho spoclrum of rnnss-spootrometrically onriclied has boon atudiod using 

a Siogbahn-Slatis hota ray spectromotor, scintillation spootromoter and gainina-gaiiima 
(M>incidenco device. From the analysis of th»3 beta spcctrniu ajc of 344 kev gamma 
is found to bo 0.033 I* .001. A low imergy botn group witJ) an end point at 417 kev 
is found, and to fit this to the decay scheme it lias htMui suggested that there is a 1415 
kev level in Ud*''^* which decays cntir(?ly by nn eimssion of a 1415 kev gamma ray. 
aA-, K'Tj and LjM values of 122 kev gamma rny iii Sm i"'- arc compared with the thoo- 
jctical values cd’ Rose based on finite nuelear size. 


J22. Cross-section Mcfisurcment for («./;) and (//,a) Reaction with lf.5 
Mev Neutrons 

8. K. Mukherjeb, a. Ganguli and N. Majl^mdee, Calcutta 

elements Hr"'*, Hr'**, and As?'*—ucre bombarded with 14.5 mev' 

nc'utrons obtained from low voltage accelerator from II(d,v)Hc rea(*tioii. Their 
activation cross-scetious for (n,p) and (n.a) reactions wf'ro measurtnl. Neutron flux 
\^'a3 measured ac<‘uratfdy ]>y means of (i) a previously calibrated fast neutron monitor 
in conjunction with a fu^am current integrator, (ii) a reference standard foil activity 
and (iii) nuclear emulsion plati'. Hadiochemical sejiaratioii of the reaction products 
was clone in each case before lucusnromcnt of tlu' activities of thn products. Furtlier 
meusurcinents uro m progress. 


J22. Nuclcrtr Spin-echoes and Molecular Self-diffusion in Liquid 
S. K. Gnosji and S. K. Sfnha, Calcutta 

The effect of molecular self-ditfusion on the amj)litudcs of nuelear b'piii-cchoos in 
li(|ujda has Ixicri calculated by treating the random di.sjilacomcnts^of the molecules by 
the general method of treatment ayiplied in Markov iStochastic processes. On the 
basis of these ealculations, an experimental method for measuring the diffusion-oooffi- 
cieiit ]} for the liquid has been worked out. Tliis indeyxmdent determinaticn of D 
(oiables one to obtain from Cai*r-Parcpll arraagemont in general eases. Tlieso 

methods have bceii used in the case of water and the values of D and T 2 obtained 
agreed ^\ell with the results of other experiments. Further a direct exywiiinental 
check has been furnished to (*om])aro llu' x ahdity of different, tliooretioal approaches 
to this problem. 


124. Maximum permissible Levels of internal Exposure. 

S. D. Soman, Bombay 

At present the ICRP values arc (provisionally) adopted for use in India for setting 
up the standards for radiation prot^clion. 

The data on ‘average Indian adult’ available so far indicates the necessity of revi¬ 
sion of tho Maximum Pormissiblo Body Burden and Maximum Permissible Coricontra- 
tioii values for adoption in India. In this paper, tho available Indian data connected 
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with tho tloriv'atiou of uiaximiiiii pormis.siblo body burdc'n ami coiiroalriihons aro 
given and tlitur implications di3cuss(‘d. Tlio nood for tlata on tho vital statistics of 
tho average Indian is atrossod. 

Such revisions are also roquirod for th«> uniu' lolt'rancr vnliu^s as ]>i*oseiitly adopUsl 
at tho A.E.E.T. Tlio amount of a toxic material in urine ol* an individual is taken 
to rojiresent the soluble ioxi(‘ inatt^rial present in l\is body. In tho case of long lived 
or stable eUaufaits, tho urine tolerance values V/) is shown to lie betwoon O.?.") and 
15 times the maximum [H^rmissible conc<mtratioii per cubic motor of air. Eor a niimbfu- 
of common radioisotopes and chemically toxic substances uruio tolerance values in 
dhnid ami M/%* air in di^'m are IbumI to Ik* v(‘rv iieaily equal. 

125. Some Studies of the Deeay of Eid^- 

S. JuA, H. G. Dkvauk and V. Ammjuajt , Bombay 

Although is one of tho beat studied and best understood isotoiies, some 

points in it^ flecay scheme are still uncertain. Bhattncharji ot al. <U<1 not find any 
K X-ray and 1-- Key y-ray in coincidence with the 1410 Kev y-ray and concluded 
that 1410 Kev state of is fed only by L electron c.apturo; the td».‘ctron cuptui<' 

decay energy of >- is about 1460 Ken', ami that this 3 tat<> de-oxcitos by transition 
to tho ground state. Albnrghor et al. have found tho t'lectron capture decay eiiergj" 
of Ea^52 to lx> 1850 Kov. Nathan et al. have found K X-rays and 122 Kev y-ra> 
in coincidence with the 1410 Kev y-ra-y. 

Ia tliis paper .summing in a single crystal, sum coinci<lence technique and conven¬ 
tional coincidence methods have been used to show that the, 1410 Kev y-ray is in eoiu- 
eidenco with 122 Kev gamma ray an4l AT X-ray The known electron capture ilecay 
energy of Ku^'^- has boon used to examine the thcoretif*al relation hetween <he K ami 
L electron capture probabilititM and the deeay eiii*rgy. Beta spectrum has hcen 
studied in a magnetic Icus sjx'ctjomctei*. 


12C. Radioactivity Buildup in Cyclic Irradiation 

D. V. CoprxATH, Bombay 

An exact ox[)ressi()n for the radioactivity buildup in cyclic nuclear o{H)rations 
has l>eon derived. Tlio expre.ssion, in addition to taking into account tho burnii]> 
of tho parent due to neutron irradiation other than loading to tho radioisotope in 
question, also takes account for the depletion of the resultant radioisotope by neutron 
capture. Simplificrations of this gemual expression leading to well known afiproxiinate 
formula are presented. 


127. A M»Klific*d W^iy of Collecfing the Recoil Products of (u,y) Reaction 
H. J. Ahmkak and Anant Lal, Varanasi 

Products of radioaetivfj decay and fragments of niicloar reactions are frequently 
charged. Thf* use of statici electric fields to cclloct such charged fragments has been 
found to be effective sometimes. Wo have dovelopinl a now method of collecting 
tho charged fragments of (n,y) reaction resulting from tho irradiation of organic liquids 
>#y a .50 mP Kft('rBe) neutron source, fn tho previous methods, tho oloctrodes ho^l 



Sf'clmi UI : Physics 


79 


Uy bo choniioally treutod to looovcr llio fragmoiits collootod therooii. Jii tho present 
technique, the electrorlos siTVfi both fxs electrodes and as chemical absorbers of the 
charged radioisotopes produced. We coat the copper electrodes with a film of 2% 
gol of agar-agar containing a trace of alkali. The produ(;t sought, say, radiobromino 
oi* radioiodine, separating by Szilard-Chaliner ]jroccss of jocoil following the emission 
of , is readily absorbed by the gel. Its subsequent iTco\ery is very simple. The 
gol is scrai^ed out of the electrode suifaeo and evaporated. The desii*e<l isotope is 
thus recovered without a carrier. Tluj yields on tlic. positive and negative' electrodes 
in the irradiation of Inomobonzene is, for instaiict*, in the ratio of 2 : ]. 


I2H. On the (^ainnia-rays from and Nd^^^ 

S. JiiA and R. M. iSix(;rt:, Bombay 

l*hoto-elcc|mns ejected by the gainin.i rays of and Ndi^’^ from 20 nig/cin- 

gold radiators have Ik^oii studied in a Ions type >)ela ray spectrometer. Tho plioto- 
ele<droii fx^nks obwrviul in tli(‘ study of Ba^^i have ])een interpi’otc<l aa )x‘ing caused 
b^’ the gamma rays of energies 82 Kev, 12G Ke\', llh) Kev, 21G Kev, 241 T\ev, 249 Kev, 
870 Kev, 498 Kev, 620 Kev, 820 Kov, 920 Kev and 1030 Kev. The gamma rays of 
enejgy 40/) Kev and .“>85 Kev also seem to appear. In the case of Ndi^“, photo-electron 
]>eaks due to gamma rays of energios 92 Kev, 120 Kov, 160 Kev, 277 Kev, 320 Kev, 
410 Ke\\ 440 Kev, 525 Kev, COO Kev and 690 Kov have been ol>sorYed. 


129. On (he Decay of 

S. Jha and M. Narayaka Rao, Bombay 

Xe'-'J Avas made by the deuteroii bombardment of iodine in tho (Cyclotron of Bir¬ 
mingham UnivtTsity. The radioactive gaseous Xe*-^ was deposited in tm electrical 
discharge on n thin aluminium foil. The source used for the study of gamma raya 
in a Scintillation Si^octromoter- Tho sum coiiieidonce tcehniqiio was utilized to find 
the relative intensities of tho cascades 175 Kov-{ 204 Kov and 175 Kev+145 Kov 
! 57 Ke\'. By measuring tho K X-rays in coiiicidenco with the ,377 Kev y-ray, tho 
total electron capture decay energy was measured to be 430^*'^ Kev. 


130. Further Work on the Decaj^ of CV^^. 

S. Jha and G. C. Pramu.a, Bombay 

The 6'day has been prepared frem tho reaction (a,y) 

—(*by) by irradiating 100 mg. of barium to tlio neutronllux of IQi^/ 

em-Xs<^c. in Dido, Harwell, Kngliind. Tho carrier-free isotope waa studied in a Scin- 
tillutiou Sjx)ctroiuoter and Coincidence Spectroinoti'r. Gamma rays of energy 670 
Kev, 780 Kev, 880 Kov, 1060 Kev, 1150 Kov and 1360 Kev were observed. The 
670 Kov gamma was shown to bo in coincidence with 1320 Kov y-ray. Tlie existence 
of annihilation radiation in coiiicidenco with 670 Kevy-ray confirms tho positron decay 
of to the first excited state of TIio i>ositron spectrum, studied with an 

anthracene cr^r.stal, seemed to extend up to about 1600 Kev. 
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131. Rfidioactive Decay of Erbium—171, 

B. L. Sharma. Dhanbad 

Kto (>3 oririfh(*il in isoU)i)o {^7.3%) oxpoHi^d to a thoriiial iieiitroii (Iuk 

of 10 '2 ciiri^ soo-i. 'fho half-life of was dotornunofl to he 7.5 hours by follou - 

iiig the decay of the various gaiuiiia ray photopeaks witli scintiliatiou s})octromctprs. 
Tho 113- and 308-kov gamma ray groups w^ero obsorwd to be in eoiiieidence, and were 
found to bo in agrooment with tho previously rt^ported results, ft was evident from 
tho well crystal moa.suremonts that thi' previously reported 360- and 420- kev' peaks 
wore HUTU jw^aka of Tin K X-ray and 308 kev gamma ray and of 113- and 308 kev gaminn 
ray groups respectively. Tho only observed radiation from isotopes of erbium other 
than Erl"' v.as the 0.33 Mov beta group of Er'oo (0,4 days). In the ^ue.sent investi¬ 
gations, tho gamma rays, omitted becau.se of the presenci^ of Yb, Tni, So and l^a impii- 
lities in tlie sample, were obseu^ved to decay on different half-lives. An e.xarninat ion 
of tho radialiou emitted by this sample revealed no activity which could bt^ assigiu'd 
to the previously reported 49.8 lirs. -Er'"> and 63.8 hr.- -Tm'''*' activities. 


132. Beta Decay of Thulium—171 

B. L. Sfr. 4 KMA. Dhanbad 

In order to study the beta decay of Tin'"** (1.9 yr.), t!u' Er frnctit n. obtoincil by 
ion exchange column separation of Er*7o was allowed to decay for a conBidcni1)le 

long time. The well crystal metisuroments were tlien made. Apart from Yb K X-rays 
and thoir excape peaks, the above measurements showed tho presence of a highly 
internally converted plioto peak at t>7 kov. The [iro|>o.sed decay schemo of Tnd"* 
together with the spin as.signments of various states is presentiMl. 

133. Nuclear Magnetic Shielding in Moleeules : Hydrogen Molecule 

S. K. SiNHA and A. Mukiikrjt, Talciitta 

A inothod for calculating tho nuclear magnetic shielding in moIixMib's has Ixxxi 
developed using valence bond or LCAO type moletuilar orbitals. The perturbation 
of tbo molecular wave function due to a steady magnetic field is df'rivfxl by solving 
tho first order perturbation equation. The method has been appluxl to tho calcula¬ 
tion cf proton ahichling in hydrogen molecule with Wang function. A (pialitative 
analysis has Ixxm made on earlier investigations iu this lino particularly from tho angle 
of view of tho gauge invariance of the wave function and tho choice of tho form of a 
variation function lor the jx^rturbation of the molecular wave function. 


134. Mugnctic Shielding of Proton in CH 4 Molecule 
8, K. iSiNifA and A. Mukherji, Calcutta 

Th (3 nuclear magnetic shioldmg constant for protons in tetrahedral methane mok^- 
cule is calculated. Hartroe-Eock Avavo function is U80<1 for the carbon orbitals. Tlio 
perturbation of the valence Ixind wave function representing of O-H bond under a 
uniform magnetic field is determined by numerically solving the first-order perturbation 
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equation. The usefulness of this approach in extending the result to calculate the 
effect of the other C-II bonds in the methane molecule is discussed. 


l:h5. Spin of the First Excited State of 

E. Kondaish and C. BADiUNATirAN, Bombay 

Angular distribution of gamma rays arising from the 0.9") Mov level of B 12 in the 
reaction (d,p) luis boon studied at n deutron oiiorgy of 800 Kev. In view 

of tlje» oljnorvcd angular distribution, spin of the first excited level in Hii will be dis¬ 
cussed. 


i;U). Gamma-ray Transitions in Gd^^® 

B. N. SuBBA RAr), Bombay 

b'roin a stmly of internal conversion spectra, ^-spectra and external conversion 
spectra (using copj)cr, tin, and gold) with the intonnodiaio-iinago /5-ray apoclronieter 
and of ganima-sptxHra in scintillation spc<d.romotor conversion cooflicionts of 80 KeV 
and lOo KeV transitions in hav^e been evaluated by three different methods to 

bo 0,50 4-0,00 (. 1 ^" ) and 0,31 bO,05 ). These determinations conclusively indi- 

onto ttio iiroflomiiiant PJl nature of both transitions, thus removing the ambiguity in 
this rt'gfird. In an at tempt to evaluate (exactly the I'xissible ]\I2 admixture by com¬ 
bining the present data with the known L-subshell data, some regular discrepancies 
are obsorvod between theoretical vnilues of conversion coefTicionts and tlio ox])eri- 
mental values (for the 86 XoV. transion), unless the errors in L-subshell ratios are 
of the order to permit an mixture of 0 to 0,04. Those observations are dis- 

ciissi'd briefly in view of the cxiioctod “hindrances” of low enex*gy El transitions in 
nuclei wdth oquilibrium spheroidal shape. 

137. Neutron Energy Levels in a diffuse Potential 

N. G. SiL and A. Giiose, Calcutta 

Tiio tf-statc energy eigen values of neiitriuis moving in the Hjiherically symmetric 
})otontial V(r) j c(''“'I0/<'J have been calculated for A 200. Lawson has 

taken an infinite Taylor sories for the solutions of tho Schrodingor equation with the 
above potential; bocauso of slow convergence of his series, iho practical dilficultioa for 
evaluation of obsorvablo quantities nro considerable. Following Laiiczos, wo modify 
tho above equation by equating it to an error term instead of to zero. The error 
term is proportional to Tsliobysbeff’s polynomial of a given order. As a result of this, 
tho dilTorcntinl equation ]:w)comes solvable by a finite power series. Tho right side 
of tho equation i.e., tho error term vanishes at the zero points of the Tshebyshoff’s 
polynomial and tho power series sohitions thus obtained is on interpolating one. Here 
the oiTor term has gC't an oscillatory character and it is possible to reduce tho maximum 
error at any point of tho range. The superiority of tliis method in finding out the 
oigonvaluos of tho equation lies in its groat economy and improved efficiency as it 
yields with t’ e same number of terms a much more acciu*ato approximation than the 
Taylor series. Tho parameters involved in the potential function are the same as 
taken by Feshbaeb, Porter and Weisskpof in scattering problem. 

11 
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138. Circular Polarisation of Bremsstrahlung from Polarized Protons 

D. Baso and S. Sarkar, Calcutta 

Wo havo iiivesti^^atod tho circular polarization of bromsstrahlung radiation onubted 
along tho incident direction of longitudinally polarized proton. MeVey, whoso method 
we have followed horo, has calculated the same effect for tho case of polarized electrons, 

In addition to ordinary electromagnetic interaction as uso<l by MeVoy wo have 
takon into aeccimt the effect of the anomalous magnetic moment of protons ileseribcd 
in terms of a Pauli typo interaction with the oloctromagnetic field. However, we have 
neglected the iiucdcar mtoraction of tho proton-uiKdeiis wystom as lias boon doiio hy 
Powell who has calculated the proton bremsstrahlung by tiio api>roxiinato method 
of Williams and Woizsackcr. 


139. Slowing Down of Neutrons in Graphite Glose to Thermal Equilibrium 
P. G. KuLBCHANDANr and L. S. Kotijauf, Bombay 

Elastic and one-phonon inelastic scattering cross sections of tlK'rinal neutrons 
m graphite have been calculated using the model of lattice vibrations [u'oposed hy 
Krumhnnsl and Rrooks. ilMean energy loss per eolhsien and mean logarithmic energy 
decrement Jiave also been caleulated. Assuming that tho neutron <meigy ilistiibu- 
tion is Maxwellian close to eipiihbrium, tho time dej»c!idenei' of tlie terninMaturo of 
tho distiibution is d'^d^rminod. flie slowing down relaxation time coiui*s out to be 
nearly J70/i sec. which compares well with expei inc'ntal vnhtu^ of Is.li f sot\ 


140. Interaction Radius of Nuclei 

P. K. Adit^a, Ohandifrarh 

attempt has hf‘en made to correlate the experimental data on the intoractiou 
cross section of protons, (j-particlos and heavy primary nuclei prorlucing inleractiiins 
with v^arifius media, and find tho doi>erirlanee of the cross .section on tJie nnliii.s of tlic 
nuclei involved. It is found that thi^ ‘'effectiva^ interaction radius’' can Ix^ wjitton 
in the form ol the conventional relation: Ri with the difference that the 

unit- radius ro, though constant for tho heavier targets may ])n allowed a slight decrease 
in the region of lower atomic numbers. 


141. S(;]n(' Consefjuchccs of liileractions l^roduccd l»y Uoutorojis 

P. K. Aditya, Chandif'arh 

Jn view of .jxperimental evidence pointing to the poeeibility of deuterons producing 
nueJear disintegrations in the atmesphore, some consequences of the phenomena taking 
place at high energies are described. Tho interaction cross section of douterons is 
already known to be about twdeo that for the protons. It is expected that tho angular 
<listribution and other characteristics of those events in which both tho nucleons parti- 
migfjt be much different from those events in which increased multiplicity 
result from plural processes. Two groups of events involving widely different multi- 
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plicitieB have been recently reported at Kiev, by a Russian group and the obsorva* 
lion may well be attributed to this effect. It is also considered that while obtaining 
high energy events on the basis of their ensuing cascades, tliere can possibly exist a 
bias in collecting larger uuinbor of deutorcu events than that expected from the rela¬ 
tive abimdancc of the protons and the deutorons. 


142, Range Energy Relation in Nuclear Emulsions 

Sakoj Aditya, Chandigarh 

Kangos of “77-im. sons emibtocl at decay from a bclectod saiiiplu of T-moasoiiB and 
ol /A-mosons from —r, ovonla hove been measured in a stack of emulsions of 

precisely known density. 'I’lio angles of tlie three pious from the o-deeay wore se- 
parut'dy obtained. With the knowledge of the <1 values for the decay .scheme : 

-!- cr± + and -t* —y j-L-i ]■ V, 

the rlnta have been used to constniet for nuclear eimilsions, the range energy rcla4eii 
oonesponding to protons of energy from 1.5 MeV to 300 MeV 


14:1. Decay Scheme of Eid"''. 

Miss S. Y. Amfyh, M. C. .Tosui, R. ]\ Sharma and B. N. Subbarao, 

Bombay 


Ku*c**>, ))r<)duco»l by the neutron irradiation of an enriched sample of Sni*-'** 
{.Sm*'’! (»v) SmC’’'—yEii'C''' («y)EuiS'‘}, has been investigated with intermediate ramago 
/?-ray 8[)ectr<nnoter adjusted for making and fi coincidenen measurements, 

iSi'intillaf ion siieetromotors arranged for coineidonco measurements were also used. 
Eenni analysis of tho yy-spectrum rov’cals tho presenco of at least four ^-groups 
24r)0j;30 KeV,/?, 1180,L30, 720^5^ and //, 480J-30 KeV. From tho complex 

gamma-ray spectrum by a scintillotiou spectrometer the following gamma-rays of 
energies 030.L20, 710.1:20, 810J 20, 1)30±20, 10.50.-h20. 1140-h20, 1250^20, 19f)0±20, 
2050^:20 and 2IK0±20 have boon identified. Tho analysis of the complex y-ray 
spectrum indicates the presence of other y-raya of energies 1380 i;25, 1640^25,1750^:25 
and 1840j;25 KoV. From y5« coinoideneo spectrum 80 KeV and 201 KeV transitions 
have boon identified and KjL ratio fer 89 KeV has been dotermined. Based on the 
experimental obiservation a yiartial decay scheme has beeil proposed. 


141. Secondary Electron Emission from Metals by Bombardment of high 
Energy Hydrogen Atoms 

S. P. Khare and S. N. Ghosh, Allahabad 

It is shown in a previous paper that the secondary electron emission from metals 
by bombardment of high energy protons is duo to the ionization of target atoms. The 
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woriv is being continued for tho secondary electron emission from metals by a bigh 
energy beam of neutral hydrogen atoms. It is found that tho experimental results 
can bo explained satisfactorily by considering solf-ionisation of neutral beam as it 
traverses tlio target and the subsequent production cf secondary oloetrons by ])t*oton3 
and electrons which are formed from solf-ionisation. 


Crystallography 

145. Hardness along Trierystal Boundaries in 'Fin 

N. S. Pandya and C. J. Skah. Baroda 

Polycrystalliiio crystals obtained by casting on glass [ilat(' were ctebod by hodix- 
thloric acid. T)ifforontinl otcliing was revealed on tricrystal boundary s. Micro- 
hardness mcasiiremonts along the grain boundaries wer(> made by indenting with a 
diamond piramidal indtaitor. Considering liardness as inversely pro[)ortiorial l*' 
energy, a relation coimccting tho hardness number and tlu^ sine of tho eqiulibiium 
dihedral angles has been suggested which fits in well with tho observations. 


I4d. A rare Typo of oirouJar Mierustructuros T)n<locabodnm Diamonds 

D. 0. Pandeya, Saiigor 

Diamond is ])rodoniinantIy mined as Oetahedia; yet in some mines tho dodocahedra 
itoininates in size and quantity- ft is considered very liio'ly that a study of the inioro- 
Htruetiires of do.](x‘alicdron diamonds may revxnl tlu' cause of variation cf crystal 
habits 111 different mines and may also throw some light on growth moebanism. Witli 
this in view twenty-four dodecahedron diamonds have boon examined. 

f)n the natural dodecahedral faces of diamonds, four types of microstructures 
are commonly obsorvod, viz., (i) striations, (i) Uoctiliriear cteh linens, (iii) irrogiilai* 
network and (iv) Parallelogram m^twork. Einara and Tolansky (19.>7), Pandoya (1959) 
have shown with tho help of precision multiple beam mterforomotry that the rectilinear 
etch lines and tho irregular and parallologram network princit)ally arise tlirough natural 
solution and tho striations appear to owo thoir oxistenco due to oscillatory growth. 

A rare typo of circular feature has boon obsorvod on three diamonds. Those 
rornarkablo circular jjattorns cf extromoly rare occurrence consist of slightly raised 
circular discs, single or multiple, usually placed eccentrically one ever tho otlior and 
often overlapping and intersecting each other. Tho most significant observations 
are sunirnarisod below :— 

(i) Thfjse circular patterns arc present on all tho faces examined but aro in larger 
number on four neighbouring faces, viz., (110) (ITO) (TTO) and (lOT) and the 
number of circles on each faco is approximately 150. 

(ii) The diameter of these circles varies from 0.018 mm. to 0.385 mm. Tho 
average diameter of most of the circles is 0.21 mm. Howcwor tho larger 
arcs have their diameter lying betwoou 1.02 nam. and 2.42 mm. 
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(iii) The height of the discs also varies: the large arcs are never greater than 490 A. 
Quito a number of them range from 25 A to 250 A. But the height of steps 
of each multiple discs varies from 216 A to 2730 A and sometimes the over¬ 
all height of the discs iii a cirrular pattern is upto 6000 A. (A ~ Angstrom 
= lO'Sem). 

(iv) Most cf those circular discs are multiple and arc occontrically placed one 
over the other. Their topography reveals a slight depression in tlio middle 
hut are elevated from the surroundings. 

(v) The circles (discs) intersect eacli other and are visible complotely. The over¬ 
lapping region is higher than the rest. 

(vi) Those discs which lie near the shorter diagonal of the rhombic face continue 
cn either side of it. 

(vii) The nature of intorsecUon in some rirciilur patt**riis is such that it ajipoars as 
if they emerge from tlie emls of a chord of the main circle. 

(viii) The circles seem to Ik? dispIaciMl a Iil.tl«‘ at the region wIutc they intersect 
the otiler circles. 

A number of i^xplanations rogarchng tlveir formal ion luivi' hf'eu eonsel-Mefl iiaiiK'ly, 

(i) That they are procussion marks. 

(ii) That they have boon formed due to internal explosion. 

(iii; That they have been nucleated by a '‘throe dimensional growth inechanisnr 

(iv) That they are due to the presence of liquid or gaseous bubbles on the sur¬ 
face while the solution was taking placje evt^rywhero excepting in the regions 
protected by the bubldes. 

On the basis of experimental evidenoo of etching a (lornianiiim crystal whos<' 
ritnicture is similar to that of diamond it lias been coiu*hided that these circular features 
hav’^o been formed by the moehanism suggesti'd in the last paragraph ab(»vc. 

It has therefore ho(?n concluded that the dodeeabcilral faces ef diamonds an' niiiel* 
more vulnorablo to a solution process in nature than an octahedron face. 

147 Detormination of Crystal Structures of Diphenyl Sulphone. 
Tricycloliexylamine and Diphenyl Amino 

O. B. MrniA, Kharagpur 

With the help of oscillation and zero and first layer Weissenborg photographs^ the 
unit coll dimensions and space groups of Diphenyl Sulphone, Tricyeloliexylamine and 
Diphenyl Amine have been determined. For Diphenyl Sulphone a“11.74A.U., 
h ~ 7,70 A.U., c ~ 11.35 A.U., P =-98®, Z = 4 and the space group is P2j/C. For 
Tricyolohoxyl Amino, a -= 9.65 A.U,. h === 6.26 A.U., c - 16.60 A.U., P = 92®, Z = 4 
and the space group is P2i/6\ For Diphenyl Amino a = 10 A.U., b == 39 A.U., 
c *= 10 A.U., a = 90®, P = 92°, '■=■ 96®, Z = 16 and the space grouji is PT. Patter¬ 

son and Sharpened Patterson plots of Diphenyl sulphone in both Pffii ns well as 
projections wore not very informative and Sayre-Cochran-Zachariosen mothoils of 
sign fixing was used with the modification that structure facto s of some intense throe 
dimensional reflections were utilised in the calculations. This was d^ le for both 
as well as Pgg x^rojections and resulting, Fourier maps wore comxuvrod with the respec¬ 
tive Patterson plots. After several trials, the B value in both the prelections came 
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<iown to the order of 30% and by sev'eral eyclos of least square rcfiiienKuits came to 
tliu order of 20%. Further refinement is being carried on. The same method was utilised 
for Trieyclohoxylamino and the i? values liavo come down io the order of 25% in both 
rho projections. Further refinement is being carried on. Only Patterson projccflons 
lor Diphenyl Amino has boon carried out for the three soctions and nothing nuich 
informative has yet boon achieved. 


l4cS. Neutron Diffraction Methods in the Analysis of Crystal 8tructures 
P. K. IyExNOAk and R. Ramanna, Bombay 

Xeutron diffraction methods and X-ray methods used in coujunotion are now 
• apablo of giving information concerning solid state striieturo in regions where it was 
not possible previously. Due to tl)e fortunate circumstance that th(‘rn\al neutron 
spectrum in a nuclear reactor is j)cakod at neutron wavolongths between 1 and 2A, 
the analysis of crystal structures using neutron diffraction methods havt3 ])ocoine 
possible in all laboratories where reactors ('xist. Xeutron diffraction methods have 
some advantages over the X-ray methods as described below but to get the romidcdo 
information it is necessary to us(3, in most eases, both methods simultaneously. Since 
the neutron scattering amplitude of an element is not appreciably infliumced by its 
atomic w'oight, light atoms particularly hydrogen, wdll he at no disadvantage in 
presonco of heavy ones. Thus the precise dotcrruination of hydrogen positions in 
organic compoimds and in hydrated compounds, wliieli is very difficult by X-ray 
(liffrAetion methods, offers an immense field for neutron work. Secondly, it is found 
that the neutron scattering amplitude varies in seemingly arbitrary fashion from 
element to element and may bo quit/O different for ncuglibouring (dements, such as 
those of in)n group of transition olonionts. Thus it is possible to distinguish between 
those elements in their compounds and alloys. Thirdly, magnetic monuuits can Ih' 
detected and their magnitude and orientation (h^termined in certain circumstanecH. 

The techniques of neutron diffraction though similar to X-rays have certain 
unique features e.g., the size of a neutron diffraction aj^paratus is many time's larger 
compared to an X-ray diffraction unit. Tho neutron diffraction apparatus designed 
and built at the Trombay Fstablishment is described. Th(3 eciuipnwuit has been iii 
operation for the past 6 months at Apsara. Some of tlie results obtained will be 
presented and tlie future programme planned with tlio C.I.R. reactor will b(3 dcscri}) 0 d. 


141). The CVy^^tal Structure of (Cerium Complex of Tetrnkis Dihenzoyl- 
methane 

Jaodish Shankar and N. R. Kitnchur 
Chemistry Division, Bombay 

Tho crystal structures of cerium complex of tetrakis dibonzcyl methane lias been 
(examined from its (0 1 0) projection by two dimensional Fourier synthesis. Tho imit 
coll is orthorhombic with a = 20.109 A, b = 10.320 A and c --=■ 23.514 A. The space 
group is Pren and tho unit coll contains 4 molociiles of the cerium complex. Thfj 
coordination of the eight oxygen atoms round cerium lias a square aniiprismatio con¬ 
figuration. 
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I/)0. Ilotatioual Disorder in the Crystal Lattice of Cobalt^^^ Bis (Dimethyl 
GJyoximino) Diaramine Nitrate. An X-ray investigation 

K. S. Visw'ANATHAN and N. R. KuNCiiun, Bombay 

The crystal atructure of cobalt-^// Bis (Dimethyl glyoxiramo) Diammiiie nitrat ,* 
has btMm solved and refined by two-dimousional Fourier Hynthesia. The Unit Cell 
is inoaoelinic with a — 9.80 A, 6 = (i.32 A,c 12.48 A, P - - 97'^, Space groujj =^P2j/U; 
an<l 2 — 2 . 

Th(^ two f3iinnthyl glyoximo groups, linked to cobalt atom are in plane an<l 
♦ two aiuiuino groups are at right angles to this plane, givdiig an octahedral arrange¬ 
ment of atoms l>on(U d to cobalt. TJiere are two hydrogen bonds between the pairs 
of oxygon atoms. 

Tho interesting feature of tho .structure is that the electron density projection 
down tho ‘/j* axis, clearly shows that there is a free circular rotation of oxygon atoms 
of the nitrates groups around nitrogen. The plane of rotation of this group is almost 
perpendicular to the axis. 

(\ys(al sli’iKdurc of Bis-aeotylacetonc Borylliiim 

\'. VAUR’roAid\<; VM, \'. M. Padmaxabhan and rUoDist! Skankm^. 

Bombay 

f'ryst.il Nil iK'tural of Bis Acctylacrdone Beryllium has been ch'iernuiieJ b ' 
.^mglc-crystal X-ray dirff\icti<m. crystals artMUoatielinic with a 13.19. ft - 11.32, 

o 

r 7.7() A and U =-- lOO 4S'. There are four molc'cules per unit cell and tho space 
grouj) was fixed as /^Jj with two molecules forming one asymmetric unit. Jnorpjality 
relations and trial ai\(l error methoils were used to get the approximate structure anil 
rolineineiits were maile by two dimonsioiial Fourier summation. Oxygen coonlination 
rouinl boryllmm is te(rnli»'dral. and tho ncetylacetone radi*’al is jdanar within experi- 
mental error. 

153. Ci-yshillogiiiphic Studies on Sodium Uraiiyl-8-(iuiJiolinate, Na UOg 
((il-IeNO), 

\'. Amirthat.ivoa.’vi, Bombay 

'flio luut coll dimensions of sodium uraayl-8-qaionoliuato wcie detcrmini'd b> 
rotation and Weissenbei’g photographs; ct 22.41, ft 14.42, c 13.72 zA and 
/t =: 98.30'. 'Hio density w’a.s found to lie f> 2.197 gm/cru which fixes tho number 
of molecules z - - 9 in the imil cell. Tho space group was dot/orniinod from s)rstematic 
absoncos as UJa —U-/c 

Uranium and sodium positions wero found from Patterson projections and packing 
(ionsideral.ions and a preliminary Fourier projection on (oft) piano shows some details 
of the lighter atoms. Further work is in progress. 

Instrum«iits & Techniques 

163. Instrumentation for Radiocarbon Dating 

R. B. Mukiibrjee, A. Nath, N. Ganguly and A. M. Ghose, Calcutta 

\ radiocarbon dating apparatus ha« been installed at tho Hose Institute and ih 
now ready for operation. Tho sample carbon is converted to CO, by either burning 
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it in an atmoaphoro of Oxygon (in the case of Organio samples) or by treating it with 
pure and dil. HCl aciil (in the case of inorganic samples such as shells). CO 2 is then 
synthcsi/iCd into CoHj by chemical steps similar to those prescribed by Sugas. All 
the chemical steps from burning of carbon to acetylouo synthesis are done in a single 
system (constructed hero) imder high vacuum {-^10'‘< mm. of Hg). Acctyloiio is 
counted b}" ]»roportioiial and li(|uid scintillation counting techniques. The background 
counting is reduced by shielding with water tank built round it. The proportional 
counter is further in anticoincidence with a ring of twenty brass counters covering 
the main counter. Fur counting by tho liquid scintillation teclmique acetylene is 
dissolved in the scintillating solution of toluene and dophonyl Oxazolo at ]i<iuid 
tornperaturo. anticoincidence brass counters and all tho necessary electronic 

equipments for counting including a five channel pulse height analyzer have boon 
constructed at tho Bose Institute Laboi'atory and tested to run satisfactorily. 

L)4. A \7T Scintillation ji (Counter for the Study of p Particlos from 
Kadio-nueleides obtained by {n, 2n) Reaction. 

Bimalkndf MiTiiA and B. Ghose, Calcutta 

A I'lr S(MntilIalion // counter has l)(3en develojK'd for absolute coutning of // parti¬ 
cles from prothict. radiu-nucleides otitaiuod by {}f, 2u) icactiori. {n, 2n) reactions are 
})roduced by 14 Alev ucnitrons generated in an artiticinl (T, d) source. Tho genoral 
cliaractcnstics of the absolute counter lias been studied by counting .04 Alov ji parti¬ 
cles from a standard 8r'^‘> foil. A Cu foil consisting of natural isotopes and 
has been irradiate. I w ith 14 Atev' neutrons to ol^taia saturated activity and from activity 
dotenniuation of Cu^’- in absolute i TT-coimtor, flux of neutrons has been determined. 
Yield obtained is 10'^ neutrons pcj’ see. under operational condition of the accoloratoi*. 


155. Absolute Detc'rmination of l.C.G, in a Siegbahii-Slaiis Spectromoler 

P. N. Mukherjee and I. Dutta, Calcutta 

The possibility of an absolute dotormination of Internal Conversion Co-efficient 
js discussed, and tlie suitability of tho Siogbalm Slatis Rpcctromotcr is pointed out. The 
difficulties and tlie }>ossible sources of errors arc dealt with. Using same source an<l 
mstrumontal gt.ometry tho external and tho internal eonversion lines are ineaHured 
for a number <jf radioisotojies. 

156. 'IVansistor Drive Circuits for Dekatrons 

[{. M. Banehjee and K. S. Patel, Calcutta 

Transistor drive circuits have lioen dcscriV^ed for GO 10/4B dekatrous by Chaplin 
and Kandiah (1 .‘>8;. These apifly pairo<l pulses of SO jusoo. duration and 80 volts 
amplitude to the dokatron guides and claim a resolving time of 300 microseconds. 

A transistor circuit suitable for tho faster GCIOD dekatron, that attains a resolving 
timo of 40/i Boc., has boon described bj^ tho authors. This supplies a 20/x sec. 150 volt 
pulse and is essentially a blocking oscillator pulsor using a forrito core transformer. 
The fransfonner design details have also been described. The circuit is simple and 
reliable and works over a supply voltage range of 7,5 volts to 18 volts. The current 
drain at a pulse rate of 5000 is only 2,0 mA at 12 volts. This is strikingly low when 
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ono romombors tliat tiit' cmTeiit drain for a pairocl pulse drive circuit ia JO inA at a 
pulfio rate of 500 only. 

Following this, a similar circuit for GClOB, that ncM>ds 60 /jl soe. pulses, was deve¬ 
loped. At .'5000 pulse rale its cnirrciit drain is 12 niA at 12 volts supply. This circuit 
also works over a range of 7.5 volts to 18 volts. It is essentially more simple and 
rolUible compan'd to tho. paired ]>iilse drive circuits and shows a resolving time 
(200 /isec.) that is bettor than tbe mnnufaeturos figure for this dokatron. 

157. Jiapid l)ot(cti(»M of l^lutoiiiuni Aerosols lusing Annular Impaotor 
K. X. Kiktmi and P. Kotkaimw, Bombay 

An annular Jin])fi(‘tor designed aiifl rahrii-ated to separate tht* aerosols of hr/.cs 
above and below O.l/t, whicli is ecpiivalc^nt tfi the se])aratiori of the long livoil plutonium 
activity and .short lived radon and thoroii daughters activity. The collec'tion effi¬ 
ciency ohtoined is about 00^,.', for pliitoniuin aerosols and about 10% for randon and 
thoron decay ])roilucts. Tire sluipe of the sainjile being similar to that of tlie annular" 
nag, as such a eorrection tact or for the geoinct ric*a) eftieiency of th** counter is arrived 
at. A tochoKpie for .sampling air from < b(‘ glove box is (explained, A theoretical 
/■I'latioii for- tho particle slices ami tie- eorresjioiidirig colleolion (dficiency is given, 

I5S. A 'Ttunperatlire Asscnl)>l^' for X-ray (hiniomotcu* 

P. SufVASTAVx. Palnulta 

A low lemperatuie assembly, capa]>l»' of laking Weissenborg pliotographs down 
to has been eonstructeil. Ets offieieiu-j' and economy have been discussed. 

1Vmp(uatuie cunt nil nmi the degree of reliability of thf‘ spocirnon temperature^ as 
measur(*<l by tli(‘ (’u-coiistaiilan tliei'ino-coiijile have )>een fully dealt with. 


I5}b Phchiiig of Talciti' 

N\ S. l^ANJiVA and J. R. Pandv a. Bnroda 

Optical and intei ferometrie toclmujues are applied to study the etch patterns 
formed on rliomboliedral (deavage surfaces of natural crystals of cnlcito which have 
been sc'curcd from Oujivrat (Broach, Tavagarh & Chhotaudaipur) and Rajasthan. 
Several etchants, including inorganic, optit-ally active and optically inactive organic 
acifls, .strong solutions of alkalies, fused sodium nitrate and ])oti\asimu nitrate, and 
ammonium chloride sohitions were used. In all cartes two tyiHxs of pits were observed:- 
(1) flat bottomed juts and (2) point boltomi'd. Tlio shapes of the pits arc ilifferont 
for different etchants. Tbe de]jth and orientation of tlie pits with reference to tho 
pcacuRsioii marks are (hdoriuined. Tho two coimtorparta obtained by cleaving a 
i rystal, were etched by tliosame and also by different etchants and were then matcJiod 
and the corn'spondonce of the pits and tho cleavage lines in different cases is diseussed. 


ICO. Three Level Solid State Maser Amplilicr. 

PiiKM SwARUP, Allahabad 

Tho present staio of tho throe level solid state Maser amplifiers is reviewed. It 
is shown that tho Oadolininm (Gd.oo 5 Lft. 303 f-o.oo 2 (C 2 lIjSO,).'j. 9 iraO) MASER offers 
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much less flexibility of the clioico of tl)o saturating and operating frequencies, while 
the Chromiurn^^^ (K 3 Cr.oo 50 o..j 95 (CN)a or pink ruby AloO 3 + 0.1% Cr.) MASER offers 
a full range of operating frequencies, and because of the long spin lattice relaxation 
time (0.02 second at 4.2^K) requires small power for creating the inversion of states. 
Cr*^^^ ion in tho K 3 Cr(CN)c forms the magnetic complex with the six surrounding* 
cyanide groups. Tho splitting duo to tlio crystalline field of cubic symmetry leaves 
an orbital singlet lowest state, which is further split into two Kramer’s doublets by 
tlio field of lower symmetry and spin orbit coupling. Tho zeeman splitting of tho 
lowest tM’O doublets (with a zero field splitting of 5120 Mc/a) has been calculated and 
plotted at different crystal axes on Die basis of the spin Hamiltonian : 

whero g = 1.992, D = 2.49 Kmc and E 0.33 Kmc. 

A aeries of frequencies of ink'rest in radioaslrononiy is tabulated together with 
tho crystal orientation, magnetic field and pump frequencies for tho corresponding 
Moser amplifier. 


Kil. Some possible Arrangements of Parametiie Amplifiers using lower 
Fre queue}?' P umpi ng 

N. IJ. Chakkavarti and K. 1). Diksmit, AlUhabad 

An analysis of certain parametric amplifiers using lower trequency pumping is 
presented. Two coses, namely, lower frequency pumping parametric amplifier consi¬ 
dered as (a) combination of a mixer and an amplifier using one pump and two idlers, 
and (b) combination of a mixer and an amplifier using two pumps and two idlers have 
boon treated in detail. Tho phase and tho power relations at signal frequency, pump 
and idling frequencies have been di.scussed. The expressions for nogativ<^ resistance, 
gain, band-W'idth and noise figuro liave boon derived. It is shown that tho noise figure 
can bo reduced by choosing a small ratio of the pump frequency to idler frequency. 

Two other possible coses, namely (c) combination of two mixers and an amplifier 
using two pumps and two idlers, and (d) combinati(?n of a mixer and two amplifiers 
using two pumps and three idlers have been discussed briefly. It is shown that the 
multi-idler circuits do not offer any added advantage and that tho third case employing 
a combination of two mixers and an amplifier gi^T^s th'i best results with regard to 
gain. 


1(32. {graphical Method for Determination of Thickness of Biulogieal 
Samples 

M. ]i. I)K and P. SADHi KfiAN. Palcutta 

In a previous communicatioJi tho effects of various i>aramet(U‘s, as for example, 
the accelerating beam potential, density of the particular sample, photographic density, 
slope of tho photographic plate etc., on contrast in an electron micrograph have been 
analysed and a simplified formula derived. This simplified formula relating moss 
thickness with imago contrast has also been experimentally tested in case of a few 
biological samples. Tho present paper deals with a nomogram which is now drawn 
for quick determination of tliickness of biological samples corresponding to any photo- 
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graj>hic density, accelerating beam potential, slope of the photographic plate and 
density of the particular sample. It has been foimd that for a particular biological 
sample when photographic density is 0.375 relative to background, beam potential 
is 60 K.V., slope of the Ilford Process photographic plate is 3 and density of the sample 
is 1, the thickness of a single membrane of the specimen is 325 A. 


Electron Microscopic Studies on Biomolecules. 

S. N. (hiATTEK-JKR ftiid P. Sadhitkhax, (Calcutta 

Thr pifsnnfc report is a jmrt of the dotailo<l investigations undertaken by the 
autliors on the direct visualisation of the individual moloculo.s of proteins, :uid nucleic 
acids with the help of the electron microscope. Tins will allow to measure directly 
the molecular sizes and shapes and dct/crmiiie their agreements with the indirect deduc¬ 
tions known at pivw'iit, Tlie next plmso of ihe work will be to soo the changes induced 
in the mokumlar level hy the different treatmoul, c.g., (i) ehange in pH of the solution, 
(li) dilution to different degrees, (iii) exposure to ultra-violet. X-rays and different 
niKdear radiations etc. 

A detailed analysis of tlio limitations of scMuiig the biomolociiles under a high 
ri'solutiou electron microscope has been presented in this eo in muni cat ion. The 
analysis shows that tlio lack of contrast limits the ultimate si/.o of a biomolocule which 
can still l>«3 resolved in an electron micrograph to about 120 A. This shows the impor- 
taii(*e of adopting improved metliods of specimen preparations tc> overconio the con- 
tiast limitations and se(j the molecules of still smaller sizes. 

riehiniiuiry results of this investigation started with the Desoxyribonucleic Acid 
have 1)0011 ])resont-ed hero. The individual DNA molecules have boon clearly seen 
as long libres of 20 A diameter. Tin's is in good agreement with Hail's measuromonts 
and again contirms the AVatson ami Crick model. Another obsiTvation mado here 
IS tlie breaking up of the individual inolocuk's to small fragments flue lo prolonged 
treatment wilh the alkali. 


H)l. High Altitude IMastic Balloon AsccMits and Stratospheric; Winds 
over India 

il S. (JoKiiALE, M. (t. K. Menon and K. Redkah. Bombay 

A largo niiinboi- of stratosjihcrif plastic Ixiloou ascents havo bt'cn carried out in 
the iioinbay-IIyilorabail region; the largest of those baloons, of volume 0.9 million 
cubic feet, floated nt an altitudo of U.'i.OOO ft. As ft result of observations made on 
those flights, tt numher of improwmenta hav«' been mado in baloon production and 
tliglit techiiiciucs; these will bo presented in this paper, b’pper win<l data obtained 
on tliCBO flights show the folloMing broad patterns; 

(i) Wosti'rlioH in tho 30—00 kilo feet region 

(ii) blastorlies in tho 70-90 kilo foot region 

(iii) Upper Westerlies above 100 kilo feet. 

The regions between these broad patterns arc characterised by very low circling 
winds. Tho detailed features of these patterns in tho premonsoon and postmonsoon 
periods aro discussed. 
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A feasibility study will bo presented of completely new balonti toohniques for 
special purposes : carriages of loads of upto one ton, and flights of very long duration 
(upto 48 hours). 


1Gb. Vroductioii of Clipped Pulses of very short Period 
S. C. Panckoli and N. K. Saha. Delhi 


A .simple deviee is used to ol)tain ehj)pod jndses of short period 
hHe.) by mixing the anode and the tiuilh dynode j^'dsea ol iiu HC.V-.ISH) pliotornultipher 
lube The single and the elifiped pulses are jdiotographed on a Telronix .■»4.) osiullo- 
scopo Will! ."»3/r>4K injait unit and also .stu<hed on a diode bridge fast coineideiiee circuit. 
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ANCIENT CHEMISTRY 


1. Ancient Science 


K. A. FATVVARDHAN, Jiulore. 

fndi «ii Ciiltinc*, wliicli is iii.uniy hased <in aiuu'iiL -IrcMin of llKjri'lil, 
lMpi)on,> to be the ohlcsl ciiUiirt* anionj^st the known i nltures of the worM, .iiid 
its evajlutionary liistory is avaikiblc throuj'h the ancient texts. In tliesc wc dis- 
tiiK'tly sec that the ancient sai^es were sedentists of a very hiejh calibre. An attenij)! 
has been made in this paper to prove this statement by taking a concrete case. 
We know loda\ that Hydrogmi and Oxvgen comliine to form water. A mantra 
from the Vayii Snkta of the Rigveda lias been quoted which clearly show>. that the 
Risliis of old knew' that the combination of tlie two gases ‘inilra’ (Hydrogen) and 
‘\aiiiiM’ (Oxygen) form a liquid which can flow—w'ater. In the end it lias Ix'eii 
snggt sted that, li an atteniiit is made to jitohe into Iht'se ancient texts in the light 
(/f modern sciences, it is likely to piv)ve very useful for the advance of modern 
scieiK'C helj)ing humanity as a whole. 


PHYSICAL CHEMISTRY 


2. Studies in electrode of the Third Kind : Activity coefficienis of Barium Chloride 

in Dilute Aqueous Solutions. 

J. N. SAHAY, Ranchi, 

Tile stability and reliabilitx of the “electrodes of the third kind'* have been 
investigated in some detail using the cell of the type : 

Ph-TTg ' PhC^O,, HaC.O, / HaCl, (in) /AgC)-\g in which ni was varied from 
0 005 m lo 0-10 ni The chTtrcxio reaclion is: Pl)a-BaC,0,--PI>C_.()i i M-2c, 

w'hich behaves reversibly with respect to barium ions. The activity coefficient of 
barium cldorido in aqueous solution at 25'V has lieen tleduced from the IJ.IVr.h'. 
measurements by the method repoilcd earlier (vSahay, Citir. 1950, 2H, 14Sb 

'the results obtained by the use of electrode of the third kind are in fair agreement 
with tlioso found by other methods. 

Tt is considered that for the satisfach^ry working of sucli an electrode the s.dts 
employed should be very slightly soluble and must not form any double compounds 
or mixed crystals. Reproducible potentials have been observed only in dilute solu¬ 
tions. The K.M V. has a tendency to drift if oxygen free condition is not main¬ 
tained showing oxidation at the surface of the amalgam. 

111—13 
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2A. Kinetics of Oxidation of Ketones by persulphate ion, 

KAILASE^ CHANDRA KHULBE and SATVA PRAKASlI vSRlVASTWA, 

Naini Tal, 

A kinetic study of the Ag catal\'sed as well as uncatalyscd oxidation (d act tone, 
by K,S./\ lus been carried out. The reaction between potassium pcrsulplalte and 

act tone, both Ag catalysed and uiicatalysed, is imimolecular with respect to 
and zeroinolccular wath respect to acetone. The Ag catalysed re.ictioii shows a 
negative exponential salt effect. On the basis of these observations, winch ar<‘ 

similar to those for other Ag catalysed redox reactions of SjO/', a pi<n)able re¬ 
action mechanism for this reaction, on the lines of the general mechanism proposed 

by Srivastava and Ghosh for the Ag catalysed oxidation reactions of persulphate 
ion, has been proposed. Tor the uncatalysed reaction, a negative salt elfect is 
observed, but the exact nature of this negative salt effect could m)t be ascertained 


3. Conductivity of mixtures of phenol and alkalis. 

B. R. GUriA, B. l\ GYANI and ilLSS R. MLSRA, Patna. 

C\>nducliv ities <;1 mixtures of phenol with NaOlT and amnujina ha\<' licen 
measured. Theotetical considerations show that it is possible to titrate phenol 
with XaOII but not wath ammonia in acjnooiis solutions unless coniph x formation 
takes place. Pixperimentally, an approximate titration of moderately cone, solutions 
<)[ phenol with N /1 NH^OH nnv be carried out, tlie accurate e\jaapnl.ita)n l)enig 
difficult. It was concluded that there w^as no evidence, whatever, of complex for¬ 
mation between ammonia and jihenol. The titration of phenol with XaOII m;iv 
carried out wnth tolerable accuracy in both directions at least with moderately con 
centrated phenol. The end point is located more ‘satisfactorily wlien some NaCl is 
present in llie titration wn'th NaOH 


4. Estimation of p-Nitrophenol with Alkalis by Conductometric Titration. 

B. R. GTJHA and B. P. GYANI, Patna. 

p-Nitrophenol (K^ ~70x 10--") is a weak acid but may be accurately titrale<l 
conductometrically with NaOH though not with NTT^OIT. The reverse Htralion with 
nitrophenol in the burette is not satisfactory with NaOH in the cell, but is (piite 
accurate with NH/)H. The presence of NaCl or KCl does not affecA the results. 
When NH 4 CI ivS present, the first break indicates the completion of titration of 
nitrophenol and second that of NH^Cl. 


5. Conductometric Titrations of Resorcinol with Alkalis. 

B. R. GTJHA and B. P. GYANI, Patna. 

The first inflexion in the titration of 0-200 N Resorcinol with ION NnOTI is 
not distinct and shows a high value. The final inflexif)n is both more definite an«l 
accurate. Small amounts of NaCl or KCl when present do not affect these results 
but NH^CI lowers the value both for the first and second inflexion in the titration 
with NaOH even when the added NIECI is regarded as having been simultaneously 
ti*^rated. With resorcinol in the burette, the results are equally insignificant. 
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6. Conductometric estimation of alkalis with acetic acid. 

B. P. GYANI and MiSS R. MISRA, Patna. 

Conductometric titration of acetic acid with alkalis is quite a satisfactory proce¬ 
dure. But when sodium hydroxide or ammonia is taken in the cell, the results 
are not satisfactory. When the initial concentration of NaUII is about N/10 and 
the acid is N/1, the first i)ortion of the titration graph is far from a straight line, 
and extrapolation is diliicult. With N/50 NaGlI the graph be(‘onie>s straiglit and 
extrapolation is easy. The neutral point observed is aljout 15 per cent less in the 
former case and improves in the latter. With N/10 or N/50 ammonia in the cell, 
the liist portion is straight, but the error remains similar. The concluding portion 
c(urt spt)uding to excess acetic acid added is always straight. At the end point the 
graj)li becomes rounded possibly due to h)drolysis. If the end point of the liydro- 
lysi.-^ is taken as the neutral point, results with an accuracy of 2 per cent oi 

better may be obtained. 


7. Conductometric titration of Polybasic acids with Sodium hydroxide and 
ammonia. 


B. P. GYANI and MISS R. MISRA, Patna. 

Ill llie titration of N/50 oxalic acid with N/1 ammonia both the inflexions may 
he correclK o]>laincd. W'ltli N/1 NaOH the second inflexion is not easily located. 
I he eumluciivilv ialls at fiV'-t ilue to reim'val <)i 11+- loiis and after the lirsl inflexion 
It Uses due to incicased dissociation consequent upon removal of the fully ioni/ablc 
s(C(mil hvdiogcn. W ith succinic acid the coruliictiviLy increases steadily from the 
commencement and a break coiTcsponding to the final inflexion alone is obtained 
(Xaifll or Nll,j(fll). When om* slarN with NaOH in llie ccdl, a basK' salt coiitaniing 
doulile the jirojiortiou of alkali required for a normal salt is indicated very clearly 
in each case (oxalic, succinic, citric), followed by an inflexion for the normal salt 
whicli u distincl only m the case of oxalic acid. On fiirtlier addition of oxalic acid 
the conductivity incrca.scs, but there is no inflexion corresponding to acid oxalate. 


8. Physico Chemical Studies of Anthranilic Acid-4. Studies on hydrogen 
bonding. 


N. A. RAM\IAH and R. NATAR.XJAN, Kanpur. 

'fo account for the concentration—variation of the dissociation constant (k) of a 
weak acid due to hydrogen bonding the following equation lias been derived : 
log K“2Av/ae- log B(l—a)C where B is related to dimerisation constant ly • 
B -2(0-4343) L; Ko fbe tlicriuodynamic dissociation constant of the acid. This 
equation was found helpful in elucidating the variation of k of anthranilic acid with 
C at 30^ tO l^C. The data gave a value of 19-7 for ly. K„ was 0-97x10--*. 

9 Polarographic Determination of Rate Constant of Irreversible Reduction of 
Murexldc. 


N. A. RAMAIAH and R. K. CHATURVEDT, Kanpur. 

IMurexide or ainnioniuin purpurate is known to be reducible at d.m.e. with EV: 
- 0*38 volts vs. S.C.E. Further, the reduction is irreversible in nature. The 

autlior.s* conductometric data on the diffusion coefficient of purpurate ion was 
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employed to obtain the number of eleclTons (n) involved in the irreversible reduction 
of inurexide at cl.iii.e.; n was equivalent to two. The rate constant k of the electrode 
piocess was computed corresponding to different values of applied potential; thus 
for example at 25^0, h was 4-()7x]0''* at K -0-35U. These data w^erc‘ employed 
for calculation of transfer coefficient (a) of the irreversible reduction of n^trexidc 
at d.m.e.; a-016. 


10. Conductometric Studies on Murexide. 

N. A. RAMAIAII and R. K. CHATURVP^DI, Kanpur. 

JMurexide or ammonium purpurate is an important metal ion indicator. 1 'lie 
c’onduclance of inurexuht solutions of varied concentration.-. (C) were measured at 
Ry application of extrapolation methods applicable to systems involving ion- 
association the value of the equivalent conductance ol free ion.s (AO corresponding 
tc dillcrent concentrations was obtained. From IhevSe data the degree of dissociation 
and t]icrmod,Miannc dissi,ciaticjn ('oiistant (K) of ammoiiiiini purpurate was loiii- 
piiU'd (pK 1-56 t 0-03). Ry plotting A' ^^ducs against corrc.sjiondmg value of C 
the \ahie of AO obtaiiu d. Application of Kohlrauscli law gave 38 12 mhos. Cnr 
as the ionic mobility (A^) for piiriDurate ion. Fioin this value the diffusion co¬ 
efficient (D) and ion-size (r) of purpurate ion were computed. 

D -103X10-'^ and r = 3-88 A^. 


11. Spectrophotometric Determination of Dissociation Constant of y-Nitroso /i- 
Naplithol in aqueous solution. 

N. A. RAMAIAII and K. S. TKWARl, Kanpur 

The absorption spectrum of a(j[iieons solution of a nitroso iiaphtliol, 11 , 

was studied in the ultra violet and visible regions using Reckmaii 1) IT spectn)- 
photometer. (a-/J) H exhibits absorption maxima at A -2G0 and 380 m/x; at both 
the.se wavelengths Beer's Law was applicable. Absorption at A --380 m/x varied 
markedly with pH. The classical dis.sociation constant k calculated from the absoi p 
lion data did not remain constant at diiferent pH. The e\istenre of hydrogen 
bonding leading to the dimeri<ition of (y*/J) 11 was examined; the <linieiisation 

constant (L) was computed from the data on the variation of K with pll. Reinark- 
•ably enough, L acquired negative value indicating that presumably (a-/^) 11 exists 
in tlie dimer condition in the solid state and niruionierises in the solution phasix 


12. Physico Chemical Studies of Anthranilic Acid-1. Polarographic determination 
of dissociation constant. 

N. A. RAMATAH and R. NATARAJAN, Kanpur. 

'i'he polarogranis of anthranilic acid (I) at dropping mercury electrode (d.m.e.) 
m varied supporting eleclrol>tes such as KCI, KBr, NaCl, NaRr, N(CH,)^ Cl etc., 
were recorded on a manual polarograph (in - 2 f>(J 6 mg/sec.; U-.3-15 Se<’). The 
half wave i>olential 1 corresponded to -1-621 0-02 volts Vs vS.CM?. The diffusion 
current constant was 1*39 and ^0-U Volt in Od N NfClD^ L'l, indicating 

the irreversible nature of the reduction of the .system at d.m.e. The valuc.s of i,i 
were concentration dependent. Thes whn analysed at'cording to the equation i,i 
=r:afb log K, gave the value of 1-076x10-'* (pK : 4-97) for dissociation con.stant K 
in accordance with the author's conductometric data (pK : 4*93 at 30^C; 4-98 at 
25^C by Lnnden). 
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13. Phyaico Chemical Studies of Anthranilic Acid-2 Determination of the diffusion 
Coefficient. 


N. A. RAMAIAH and R. NATARAJAN, Kanpur. 

Tlie diffusion coefficient * 1 )’ of anthranilic acid (I) which is required for com- 
l)Utation of the iiuiiiber of electrons ‘ii* involved in the polaro^raphic reduction 
process, and on which no data exist in literature, was investigated by conductance 
iiieasureincnts. ThCvSe last were made over a concentration range of 3 to 10 inlVI 
of sodium aiithranilate, with a surfass conductivity Bridge (30^±01°C). Analysis 
of the data by Davies* method gave -31'6 mhos for anthrauilale ion and a value 
of O-SMlxM) ’ Cm' vScc ' for 1). of iJiis value lor |x>l:irograjdiic data reported 

in the previous pajicr (i*art 1 of tins senes) led to a value of imiiy Ot ii of fij 
indicating the reduction at d.m.e. of hydrogen ions controlled by the dissociation 
of (I). 


14. 


Pkysico Chemical Studies of Anthranilic Acid-3. Computation of ionic radius 
of Anthranilate ion. 


N. A. RAMAIAH and R. NATARAJAN, Kanpur. 

'I'lic coiiduclance data of sodium anthranilate at varied concentrations were 
employed for computing the ionic radius of the anthranilate ion (r) . r.s» the Stoker 

F N A. 

Jaw radius is given by tlic equation where n - ^^7 p.:. ^ . Employing 

Robin^-fui and vSlokcs* correitioii for the above frj, a value of 4 05 A was (jblaine l 
foi r. 


15. Spectrophotometric Studies on Aluminium-Oxalate Complex. 

A. PARTHASARATHY, D. RAMASWAMY and Y. NAYUDAMMA, 

Madras. 

The Alniiiiniuin-oxalate system was studied by its absorption behaviour in the 
n-\ ngion. 'J‘hc lonqilcx givc^ a maximum at 250*5 ni/t at pH values between 
2 and ll. Beer’s law was found to hold gootl for the complex (Potas'^ium Trioxa- 
Jc-to-aluminate) at 10 ^ ISI to 10 - ' M, The molar ratio of aluminium salt and 
<ix’alate to form tlie complex was found to be 1 :3 both by Job’s method as well 
.is by slope ratio mclhod. The application of method m calculation of instability 
constant of the complex and the limitations arc discussed. 


16. Role of H-ion in Thermal and Photochemical Oxidation of Glycerol with 
Potassium Dichromate. 


K. K. ROHATGI, Calcutta. 

The oxidation of glycerol (c 5-75 M) with [x>tassiuni dicliromate (0 0124 Ml 
has been studied in unbuffered solution and the behavior compared with that in 
a liulfercd solution of same pH value, (4-2). A solution of acetic acid-sodium acetate 
was used as the Imffer. A prolonged visual observatiou of the reaction for over two 
month.s under two conditions showed that the unbuffered solution soon developed 
turbidity and tlie solution remained yellow, whereas the buffered solution changed 
to deep violet but remained transparent.. In another set of experiment the pH 
of the reaction mixture was measured with progress of reaction by imincrsiiig the 
electrode system of Photovolt pH-ineter in the solution. 11 was observed that the 
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rate of reaction was two to three times faster in the buffered solution whose pH 
remained constant than in the unbuffered solution whose pH increased from 4*2 to 
4 55 after two hours. 

Finally, the rates of thermal and photochemical reactions were studied under 
controlled conditions at two different temperatures, 25^C and 15^C. A SOW H.P. 
mercury duscliarge lamp with Wood’s glass filter was used as the light source, 
'idle thermal rate was found to be more susceptible to the supply of II f than the 
photocliemical rate. These results have been explained on the mechanism 
suggested by Westheimer et al, by Bowxn and recently by Klaiiing. The increase 
ill the therm.il rate in the bufl'ered solution docs not seem to be due to the forma¬ 
tion of acetyl chromic ion iWesthcimer) but may be due to adequate supply of 
il+ from the buffer. 


17. A reaction between Iodine and Sodium thiosulphate in Heterogeneous liquid- 
liquid system in the presence of a Surface-active agent. 

P. S. JAVADP:KAR, vSangli. 

'idle main object of the present investigation is to find out the effect of surface- 
active agent?> in heterogeneous liquid-liquid system. A reaction between Iodine 
solution in Chlorobenzene and aqueous Sodium thiosulphate or aqueous Sodiuiii 
hydroxide has been studied in the present investigation. The velocity of a reaction 
ill such a system is dependent on the concentration of the reactants at the inter¬ 
face. The interfacial tension is affected by Sodium liydroxide to a greater extent 
than Sodium thiosulphate. The rales of reaction at the interface were compared. 
The remarkable diflereiice in the velocity constants when Sodium thiosulphate is 
replaced by Sodium hydroxide in aqueous phase clearly indicates that, in hetcro 
geocous liquid-liquid system, sodium hydroxide, (a surface-active agent) changes 
the (onceulration of Iodine at the interface. 


18. ^'Catalytic decomposition of potassium chlorate in the presence of a mixture 
of Catalysts and determination of the temperature coefficient of the decom- 
position”’. 


h. M. APTE and P. S. JAVADRKAR, Sangli. 

Mixtures of sulphate of chromium with those of (1) Iron (ferrous) and (2) 
Cobalt and (3) \’anadium chloride, as catalysts, are used to decompose potassium 
chlorate and the reactions have been investigated. The mixture of catalysts, with 
chromium as one component, acts less effectively than the individual component.s 
of the mixture. 

The temperature coefficients of the decomposition have also been determined. 


19. Kinetics of Hydrogen Chemisorption on Ni-MgO Catalysts. 

TOURDU M. YEDDANAPALIyl and N. RAMASUBRAMANIAN, Madras. 

The kinetics of chemisorption of hydrogen on nickel dispersed in magnesia 
catalysts with varying nickel content was studied at different temperatures and the 
‘lilovich equation’ was used to analyse the experimental data. 

The Klovich plots showed breaks whose direction was a function of the tempera¬ 
ture. An intermediate temperature T was found at which the plot appeared 
to be a straight line. The parameters aj, and -logt^, varied abnormally up to 
whereas above Ti the variation was normal. The behaviour of a, was just the 
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opposite. The activation energy of adsorption increased with increasing magnesia 
content of the catalysts. 

This is the first instance where the variation of the IJIovich parameters of the 
two ijarts of the plot with a break and also the change in direction of the break 
with temperature are reported. 

The occurrence of break in the Klovich plots is attiibuted to oxygen impurities 
prc.seiit as unreduced nickel in the catalysts and the change in direction of the 
break is explained in terms of the potential energy diagram. Kxplanation is 
ollered iii terms of a change in the ionised bond type vi/,., from ZM tX - at low 
temperalnres to M-X-l- at high temperalnres for the anomalous varialion of the 
Klovich parameters. 


20. Freezing points of Dilute Solutions of Aliphatic Monocarboxylates of Bivalent 
Metals and their Dissociation. 


S. N. BAN1?RJI?R, Bombay and S. K. SIDDIIANTA, Kharagpur. 

The aliphatic monocarboxylates or bivalent metals dissociate in aqueous solu¬ 
tion as, 


MAj^AfA-t-f-A- and AI.A-f^Ali-- +A- 


In the pre.sent paper studies on the freezing point depression of dilute solu¬ 
tions of lead acetate, Ic.id propionate and manganese acetate have been performed, 
and the data obtained, have been utilised to test the values of the dissociation 
constants of the alwve salts, determined by us and by others, (Jour. Ind. Chein. 
vSoc.. 35, 19.58, 338, 419; 32, 1955, 234 ; 30, 1953, 213) assuming nias.s action con¬ 
stants to be c<iual to the re.speclive thermodynamic constants; and the orders of 
the conslants have been well verified. 


21. Thermometric studies on the composition of mercurous thiosulphate complexes. 

M. S. BHADRAVER. 

Attempts have been made in this paper to invc.stigate the composition of 
niercnrous thiosulphate complexes by applying the method of Ihcrmometric titra- 
tion.s. 

Using different concentrations of the reactants (mercurous nitrate and sodium 
lliiosnlpha(c), thcrniomclnc tiliatioiis wire carried out both by direct and reverse 
methods. 

The diiect tlierinometric titration curves suggest the formation of the complex 
and IlgjSjO,. The reverse titration curve.s yield only one break 
Loiresponding to the formation of Hg^SjO,. In acpieous medium the observed titre 
v.-ducs slightly differ from the theoretically calculated values but in alcoholic 
medium lhe^^ is fair coincidence between the caleulated and observed values. The 
method can be used for the quantitative estimation of merenrous in solution. 


22. Electrometric studies on the composition of Cupric arsenite complexes. 

M. S. BHADRAVRR, Churu. 

The complexes cupric ar.senitos, studied by conductometric measurements at 
several eoncentralifins of the reactants both by direct and reverse methods vield only 
one'distinct break corresponding to the formation of CuHAsO,. But in direct 
.and reverse potentiometric titratioms, the diagrams yield one break corresponding 
to the formation of Cu(AsO,),. 
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23. Thcrmonietric studies on the composition of mercuric thiosulphate complexes. 

M. S. JiHADRAVKR, Churn. 

The formation and composition of mercuric thiosulphate complexes have been 
studied by thermometric measurements involving therinometric titrations between 
mercuric nitrate and sodium thiosulphate at several concentration of the feactaiils 
both by direct and reverse titrations. 

Using different concentrations of the reactants mercuric nitrate and sodium 
thiosulphate thermometric titrations were carried out both by direct and reverse 
methods. 

'i'he direct thennoinetric titration curves yield one break corresponding to 
Ihc forniation tit Ijjc (*’iii)])lcx Xa .Hgj (S^OJThe reverse' iilrali<)n turves Miggt'^t 
Ihc formation of the ctmiplexes ffgvSjOj and NajHgj(S 30 .j 3 . 


24. Thermometric studies on the composition of silver arsenite complexes. 

M. S. HHADRAVJCK, Churu. 

The formation and composition of silver arsenite complex has been studied 
by the thennoinetric nieasuienieiits involving therm4)mctnc tilrations bctvvccii fiilv».r 
nitrate and sodium arsenite) at several I'oncentralions of the icactauls botli 
by direct and reverse methods. The direct and reverse thermomctric titration ciirvi s 
yield one break corresponding to the formation of the complex Ag^AsfJ,. 


25. Thermometric and potentiometric studies on the composition of complex 
arsenate of copper. 

M. S. BIIADRAVCR, Chiiru. 

The formation and composition of copper arsenate complexes has bi cii studi(*<l 
by therinometric and conductometric methods. The direct and reverse thtiino- 
metric and conductometric titration curves yield one break corresponding to tlu‘ 
formation of CuHAsO.^. The mechanism of the reaction has also been suggested. 


26. Physico-Chemical studies on the Composition of Arsenates of Metals : — 
Part XII—Thermometric studies on the composition of nickel arsenate com¬ 
plexes. 

M vS HIIADRAVER, Churu. 

The composition of nickel arsenate has been studied by the tlierniometrir 
method involving ihermometric titrations between nickel sulphate and sodium 
hydrogen-arsenate at several concentration of the leactants botli l)y direct and 
rf\erse methods. The direct thcrmometric titration curves suggest the formation 
of NiHAsO^. The reverse thermometric titration cuives yield three breaks corres- 
jionding to the formation of the complexes NillAsO^, NiNa^fHAsOJ, and 
NiNn^fHAsO,),. 


27. Physico-Chemical Studies on some Cerous complexes—^Part I Determination 
of their conductance. 

R. h. MITAU and P. C. VYAvS, Jaipur. 

The conductance of a few cerous complexes fpreparerl hy thr interaction of 
anhydrous Cerous Chloride with pyridiniuni hydrochloride in Methyl alcohol, ethyl 
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alcohol, amyl'*alcohol and benzyl alcoholic media and separating the respective 
complexes with the help of dry ether) at different dilutions (A,, to A,,*^) was 
measured. 

The conductivity (A,,,^) of the complex having the composition Ce Cl,. C, H, NH 
Cl. C, H, CH, OH, is found to be 480 mhos (at 20®C). It corresponds to five ions, 
one Ce+++ and four Cl- ions. A,,,, of the other complexes, prepared in other 
alcohols and having compositions such as Ce Cl,. C, H, NH Cl —CH, OH; Ce Cl, 
C, II, NH Cl. C, H, OH and Ce Cl, C, H, NH Cl-C, H,, OH, varies from 640 
to 000 mhos. vSuggestons to account for the higher values of A,„,, «)f these cmiiplexes 
have been attempted. 


28. Physico-Chemical studies on some cerous complexes—Their magnetic moments. 

R. h. MIT A I/, Jaipur. 


The magnetic moment of some cerous complexes has l>een determined and 
their experimental values are reported as follows :— 


S. No. 


Substance 


inP effective) 


1. Cc Cl, C, II. N H Cl CH, Oil 

2. Ce Cl, C, H., N H Cl. C, IT, OH 

3. (> Cl, C, IT, N H Cl. C, IT,, OH . . 

4. Cc Cl. C, H, N TT Cl. C, H, CH, OH 


2.5f) 130" C) 
2-53 (29-8° C) 
2-56 (30° C) 
2-62 (30° C) 


It is fouml that in the compounds No. 1 to 4, the effective magnetic moment 
caries from 2-50 to 2 62 B.M. 

I'rom the magnetic results the nature of the bond, by which the complexes 
arc built up, has been revealed. 


29. High Frequency Titration of Mercaptans. 

IMiss) B.\NYA ROY, KANAI hM, MALLIK and S. N. MUKHRRJKb:, Calcutta. 

High frequency titration method has been extended to the estimation of 
incriaptaus in very dilute solution by titration with iodine solution. Benzyl 
mercaptan and thioglj'colie acid have been successfully titrated with the TT.F. 
titration apjiaratus utilisin,g the froquciicy of 6 47 me.gacycles per sec. The circuit 
of tills apparatus is a modification of that proposed by Hall or Jensen and Parrack 
(Tnd. I^hig. Chem. Anal. Ed., 18, 595, 1946), the beaker containing the solution was 
placed in parallel with the capacitor circuit and not in the tank coil. This method 
is particularly advanta.geous for the estimations of mercaptans in very dilute solu¬ 
tions as well as in the coloured solutions where the visual titration of mercaptans 
by iodine solutions fails. The titrations were mostly carried out in alcoholic 
solutions. 


30. A Theoretical study of bond angles of simple molecules. 

C. S. vSHARMA, Patna. 

From a theoretical consideration of interaction of Iwiids on each otlier in mole¬ 
cules of types AX, and AX„ where three' or two similar atoms are linked to a 
central atom apparently by utilization of its three or two p-orbitals respectively, 
it has been possible to state the following rules governing deviations of bond 
angles from the ideal Panling-Slater valne of 90° in simple molecules. 

Rule /. Greater electronegativity of the central atom, compared to electro-, 
negativities of atoms bonded to it, tends to increase the deyiatipn, 

ITT— 14 
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Rule 2. Shorter bond-lengths tend to increase the deviation. 

Rule 3. When bond angles are anomalous with respect to Rules 1 & 2, the 
abnormal bond-angles are caused by stearic factors, and molecules involving these 
abnormal bond angles are unstable, as the overlappings of bond-orbitals are far 
from maximum in these cases. 

Bond angles of NH,, RH,, AsH„ PCI,, PBr,, FI„ H,0, II,vS, and* C1,0 

have been found to be in accord with these rules. 

A detaile<l communication on the subject is under preparation. 


31. The behaviour of electrolytes in mixed solvents : Viscosity of Potassium 
Nitrates in dioxane-water mixtures at 35^C. 

P. K. DAS, Cuttack & Sundergarh. 

The present investigation comprivses of a study of the viscosity of Potassium 
Nitrate solutions in solvents containing 10, 20 and 30 per cent of dioxane-water 
mixtures. In solvents of low dioxane content the Jones Dole equation is obeyed, 
but at higher peuenlage of dioxane, the modified lorm of the Jones Dole equation : 
vlVi> — l-hA\/C-f-BC* holds good. The nature of B has been investigated .and is 
found to depend not only on the compo.sition of the solvent, but ahso on the 
specific properties of the constituent ions of the electrolyte. 


32. Application of the Modified Oswald Basicity Rule to some non-aqueous 
Solutions. 


RAM GOPAD and S. B. MlSRt, Ducknow. 

Electrical conductance data for a few sodium salts of mono-basic acid.-? in three 
solvents viz., formaniide, N-methyl forniamide, and N-methyl acetamide have been 
examined from the point of view of a modified form of the old Ostvvald basicity 
rule (A,oj 4 —A„= R)-8xb), or A,—A,.„-8-3xb (b denotes basicity) which is valid for 
aqueous solutions. This modification has been recently suggested on very reasonable 
grounds by Ganguli and Rakshit (J. Indian Chem. Soc., 1959, 36, 13). The value 
of the constant multiplier has been found to be rather small (ca. 1-5 for forniamide, 
1-2 for N-inethyl acetamide and 2-3 for N-methyl forniamide) as compared to 8-3 
for aqueous solutions. This suggests rather a small effect of the ionic atmosphere 
on the movement of ions in these solvents presumably due to their high dielectric 
constants. The modified rule fits in quite well in the case of the mono-basic acids 
examined here. 


33. The Bright Platinum Electrode, II. 

B. P, GYANI and RAM KISHORE PRASAD, Patna. 

The bright platinum electrode has been treated in a number of ways (These 
abstracts, 1959, 92) and its behaviour towards producing stable potentials has been 
studied. It appears from these experiments that the metal functions as an oxygen 
electrode, 0,-h2e^0--, O---l-H+?iOE[-, and hence only indirectly as a hydrogen 
electrode. The slope of the EMF-pH graph at room temperature is -059 which 
of course is equally reconcilable to its functions as an oxygen as well as hydrogen 
electrode. It has been pointed out that there may be more than one equilibrinm 
trying to assert itself at the electrode and one of these may preponderate in an 
experimental sense depending upon experimental conditions. This situation raises 
the difficulty of defining a standard potential for th« electrode in a given titration 
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and points out that the same may not remain quite steady. However, in many 
cases already studied it is steady enough for quite accurate results. 


34. Electrolyiis of Potassium and Ammonium Thiocyanate Solutions at Different 
Temperatures. 


B. P. GYANI and Miss R. MISRA, Patna. 

Electrolysis of 6 % KCNS and NH^CNS solutions has been carried out at 0®, 
25^ and 80^C, at constant voltage in a U tube. The changes in the current strength 
and the concentrations of CNS- ions in the anode and cathode compartments have 
been followed with time. These changes are quite different for the two solutions. 
There is a clear indication in the case of NH^CNS that not all the CNS- ions dis¬ 
charged at the anode are converted into a yellow precipitate or escape as a sulphur- 
containing gas. Some of the discharged ions are perhaps polymerised into a water- 
soluble product which may hydrolyse producing an acid. This explains the fact 
that there is a sharp fall in current during electrolysis, but the conductivity is 
more than regained on standing overnight. 


35. Exchangeable Al-ions in Hydrogen-Clays. 

MAHITOvSH vSARKAR and B. CIIATTERJEE, Howrah. 

Al-ions are liberated when a hydrogen-clay (H-clay) is treated with solutions 

of neutral salts. The presence of Al-iuns in exchangeable form on the surface of 

Il-clay particles has also been proved by a nnmljer of investigators. The potentio- 
inetric titration curves of Il-clays with alkalievS do not, however, show a buffering 
in the ])fl region of 3 5 and 4 5 as observed in the titration curves of solutions of 

aluniiniuin salts. Doubts, have, therefore, been expressed as to the very existence 

of exchangeable Al-ions on the surface of ll-clay particles. Fuller information on 
this point has been obtained by comparing the properties of a Il-clay wiih those 
(T llie .sjine clay after being converted mto Al-clay. The base exchange capacity 
the il-cla^ has been fuiind to he equal to the amount ol exchangeable AJ-ioiis 
of the Al-clay showing that the hydrogen clay has been converted into Aluminium 
clay. The ])otentionietric titration curves of the two clays with KOH have been 
found to be similar and further, none of the curves shows a buffering in the pH 
region of 3*5 and 4-5. The argument put forward against the existence of exchange¬ 
able Al-ions on the surface of Tl-clay particles does not appear to be tenable. 


36. Ester Mechanism of Oxidation of Primary and Secondary Alcohols by Chromic 
Acid. 

A, C. CHArrERJI and SAMIR KUMAR MUKHKRJEK, Lucknow. 

When chromic anhydride is shaken with a solution of a secondary alcohol in 
benzene, CCl,, hexane, or ether, a yellow compound often forms in the iion-aqueous 
layer due to the formation of chromate evSter. We have isolated the chromic acid 
esters of n-propyl-, iso-propyl-, ii-butyl-, iso-butyl-, sec-butyl-, and sec-hexyl-alcohols 
in benzene and CCI 4 layers. 

An investigation of the oxidations of iso-piopyl-, and sec-butyl-alcohols by 
chromic aciil in ])yridine-pyridinium ion buffer solutions reveals that pyridine 
catalyzes the reactions. At some concentrations the rates are increased by more 
than 30%. The rates were compared for the catalysis by perchloric acid and 
pyridine-pyridinium ion buffer solutions, at the same pH and ionic streugtli. 

Consistent with all the facts a general mechanism, involving the chromic acid 
ester of alcohol, has been proposed. 
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37 . Pyridine Catalym of the Oxidation of Ethylene and Methylated Ethylene 
Glycols by Chromic Acid. 

A. C. CHAl'TBRJI and SAMIR KUMAR MUKHBRJBB, Lucknow. 

The oxidations of ethylene glycol, propylene glycol, and pinacol by chromic 
acid have been studied in pyridiue-pyridinium ion buffer solutions at 35°C with 
an object to find out if the oxidations involve a Ixise-iintiated breakdown of tlie 
chromic acid ester intermediate. 

Two important observations have l)€eii noted here ; (a) A elironiic acid ester 
of pinacol can be prepared in benzene solution but not in carbon tetrachloride, 
toluene, ether etc., in which pinacol is insoluble. No formation of chromic acid 
ester of ethylene glycol, propylene glycol, and 2 :3 butylene glycol takes place in 
benzene, ether or carbon tetrachloride. In these solvents the above glycols are 
insoluble, (b) In aqueous solution pyridine, a proton acceptor, accelerates the 
oxidations of ethylene glycol and propylene glycol up to 40%. Pinacol, in the 
presence of pyridine, does not show any increase in the rate of oxidation. 

The mechanism of glycol-splitting as well as the oxidation to aldehyde in 
the normal way has been discussed in the light of these facts. 


38. Mechanism of Chromic Acid Oxidation of Formic Acid. 

SAMIR KUMAR MUKIIRRJIDE, Lucknow. 

A. kinetic investigation of the oxidation of formic acid w’ith chromic acid in 
pre.sence of perchloric acid has been made with wide variations of reactant con¬ 
centrations at constant ionic strength. The reaction rate is dependent on the ionic 
str^ingth. The order of the reaction with respect to chromic acid, formic acid, and 
hydrogen ions has been determined. Manganous and cerous ions retard the 
reaction by about 50%. BeSO,, ZnSO,, and CdSO* also retards the reaction, 'ilic 
induction factor for the induced oxidation of manganous sulphate to manganese 
dio.Yide has been found to be 0-5. This indicates that the Cr‘ ion is the active 
oxidant. 

An evidence has been brought forward to show that the oxidation proceeds 
through the initial formation of formyl chromic anhydride as intermediate. A 
mechanism, involving a cyclic transition state, is proiMised to account for these 
observations. 


39. Temperature Dependence of the Rate of Chromic Acid Oxidation of Formic 
Acid : Arrhenius Frequency Factor and Thermodynamic Constants. 


SAMIR KUMAR MUKHBRJBB, Lucknow. 


The rates of oxidation of formic acid by chromic acid in presence of perchloric 
acid were measured in duplicate at four temperatures with wide variations of 
reactant concentrations at constant ionic strength. The energy of activation, E, 
and the frequency factor, A, were Calculated from the Arrhenius relationship, 

k=^A e '' , by the method of least squares. Tlie enthalpy, ‘'*”<1 entropy, ^S, 

f . . . . kT ^AR/R -AJ1/R'1' 

of activation were obtained from the Erymg eciuation, k = 'h‘ ® ® 


by plotting log against 1/T and calculating the slope by the method of least 
.squares. The free energy of activation, aG, was calculated from tlie values of 
ah and A®' An interpretation of the rate data and the thermodynamic constants 
is given. 
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40. Studies on Complex ion Formation in Lead Nitrate Graham's Salt System. 

A. C. ClIATTBRJl and RAVI MOHAN BHA'i'NAGAR, Lucknow. 

Complex-ion formation in the system Pb(NO,)j-HjO-(NaPO,}n has been detected 
by three different methods : (a) By measuring the variation in pH during the 
titration of lead nitrate with various samples of Graham’s salt and vice versa, 
(b) By deteriuiniuing tlie variation of specific conductance during the titrations of 
lead nitrate with Graham's salt; and (c) By finding out the conductivities of 
various equiniolecular mixtures of lead nitrate and Graham’s salt according to the 
Job’s method of continued variation. 

In all these methods four samples of Graham’s salt of different weight-average 
molecular weight, ranging from 6,3(K) to 13,000, have been used. In every sample 
a complex in the ratio of one molecule of lead nitrate to three units of NaPO, has 
been obtained by all the three methods used here. An attempt has been made to 
c.splain the pH and conductivity changes with respect to the structure of the 
complex formed. 


41. Studies on Polymetaphosphate Complexes. Part 11. System : BaCl,— (NaPO,) 
H,0. 

A. C. CHATTERJI and RAVI MOIIAN BHATNAGAR, Lucknow. 

The complex ion formation in the system : BaCL-(Nal’Oj) u-H^O has been 
detected by three dilferent methods, as given in the previous paper. In all these 
methods live samples of Graham’s salt of diffcicnt weight-average molecular weight, 
laiiging from G3U0 to 13000, have beeii used. In this system two comj)lexes in 
i]u“ ratio of 1 Ha ion to 2 NaPO, unit and 1 Ba ion to 4 NaPG, unit, have been 
detected. The complex formed xit the ratio I : 2 is more stable as it could be 
detected by all the three methods used, whereas 1 : 4 complex has been detected 
in pH and conductometric titrations of BaCl, with normal and molar solutions of 
various samples of Graham’s salt ouly. By Job’s method of continued variation only 
one complex at the ratio of 1 Ba ion to 2 NxiPO, unit has been detected. Thus 
it is more stable than the complex formed at the ratio 1 Ba ion to 4 NaPO, unit. 
A plausible iiiicchaiii.sm of the reaction has been discussed and a structure of the 
complex has been proposed. 


42. Studies on Polymetaphosphate Complexes ; Part I. System — Ag NO,— (NaPO,) 
H,0. 

A. C. CHATTERJI and RAVI MOHAN BHATNAGAR, Lucknow. 

The complex ion formation in the system AgNOj-fNaPO,) has been studied 
in detail by measuring conductivity and pH changes. In pH titrations seven 
samples of Grahams salt of different weight average molecular weight, ranging from 
.S,()()0 to 15,500, have been used. Two complexes at the ratio of 1 Ag+ to I NaPO, 
unit and 1 AgH- to 2 NaPO, units have been detected in all the pH titrations. Con¬ 
ductometric titrations have been carried out with 5 samples of Graham’s salt at 
two concentrations of silver nitrate. At lower concentration of AgNO, only one 
•'oinplex at the ratio of 1 : 2 could be detected. At higher concentrations of .silver 
nitrate two breaks at-the ratio 1 : 1 and 1 : 2 have been obtained. 

The Job’s method of continued variation has been used to determine the com¬ 
position of the complex with two different samples of Graham’s salt. A peak at 
the ratio of 1 Ag+ to 1 NaPO, unit has been obtained. An interpretation of the 
data is given and a structure of the complex has lieen suggested. 
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43. Graham’s Salt; A Note on the Relation Between the Weight-average Molecular 
Weight and the Elndgroup Molecular Weight. 

A. C. CHATTERJl and H. N. BHARGAVA, Eucknow. 

The weight-average and the endgroup molecular weights of nearly sixty samples 
of Graham’s salt were determined in order to find out the relation between the 
two kinds of molecular weight in the case of this polyelectrolyte. No definite 
relation could be obtained between the two values although in a‘large number of 
cases the endgroup molecular weight was fouiid to be nearly one-half of the 
weight-average molecular weight. 


44. Studies in Inorganic Polyelectrolytes—^Part 111. Conductivity Behaviour of the 
Aqueous Solutions of Condensed Phosphates. 

A. C. CHATTERJl and HARIHAR NATH BHARGAVA, Eucknow. 

Conductivities of the aqueous solutions of nearly 30 samples of Graham’.s salt 
having weight-average molecular weights in the range of 3000-8000 have been 
observed. In all the cases a sharp curvature is observed in equivalent conducticity- 
concentration (/\— C'/‘) curves obtained with these samples. At low concentra¬ 
tions the equivalent conductivity starts rising suddenly. The behaviour resembles 
that shown by weak electrolytes. The rise in equivalent conductance with decrease 
in concentration is more pronounced in the case of low-molecular-weight samples. 
In the case of high-molecular weight samples, the molecular weight dependence is 
much less conspicuous. Thus, on plotting equi\alcnt coiiduciance against weight- 
avci'age molecular weight for any particular concentiation of Graham’s salt, curves 
haye been obtained which show that with an increase in molecular weight, ."ou- 
ductivity first falls sharply and then slowly. The etfect of the weight-average 
molecular weight is more pronounced than that of the corresponding endgroup 
molecular weights, although the values of the latter too have been shown to effect 
the conducstance. 

The highly curved plots of /\ vs. C'/' could be reduced to linear ones on a 
log-log scale. A plot of specific conductivity against equivalent concentration is 
invariably linear. I 

The ‘apparent basicity’ obtained with the help of the Ostwald’s rule is 3 for 
samples having the weight-average molecular weights in the range 3000-8000, and 
2 for those having their weight-average molecular weights above 8000. There is 
a tendency for the value of basicity to increase with a decrease in molecular 
weight. 


45. The Effect of Low-frequency Ultrasonic Waves on the Aqueous Solutions of 
Condensed Phosphates. 

A. C. CHATTERJKE, H. N. BHARGAVA, K. K. TBWARI and T. S. KRISHNAN, 

Lucknow. 

High-molecular sodium polyinetaphosphate glass undergoes a true fission when 
its aqueous solutions are subjected to the action of ultrasonic waves of low fre¬ 
quency (25 kcs./sec.). There is a marked decrease in viscosity which is permament. 
The endgroup molecular weight also undergoes diminution. The pll of the solutions 
increases at the end of the exposures. The fission of the raacromolecule is attended 
by a slight increase in the conductivity of the solution. It would appear that 
low-molecular compounds are not formed in significant amounts as a result of irra¬ 
diation. This is borne out by the fact that practically the same amount of phos- 
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phate di^jiyses out of the control and the irradiated solutions. Also, no significant 
amount of orthophosphate was found to be liberated from any of the condensed 
phosphates studied. 

The rate of degradation of the polyiiietapliosphate increases with the increase 
in the weight-average molecular weight. 

Pyro-, tri-, and tetra-phosphates, and tri- and tctra-meta-phosphates do not 
undergo any vsiguificant degradativc changes during ultrasonic irradiation. 


46. 


Formation of Mixed Liquid Crystals in Mixtures of Non-Liquid Crystalline 
Substances. 


J. S. DAVK and J. M. LOHAR, Baroda. 

Several binary systems have been studied wherein both tlie components are non¬ 
liquid crystalline substances by themselves. Of such binary systems, the mixture 
of p-aiiisal-p-phenetidine witli p-nitrobenzal-p-pheiietidine exhibits mesomorphisn: 
over a range of temperature and concentration (Authors, Chemistry and Industry, 
597, 1959). rile mixed liquid crystals of these non-liquid crystalline Schitf’s bases 
in mixture with a liquid crystalline substance p-azoxyaiii^ole are now studied. The 
transition line curves of these systems when extrapolated give latent transition 
lempeiaturcs, 120*0°C and 9d-0°C for i:)-anisal-p-pheiielidme and p-nitrol^eiizal-p- 
phenetidine respectively, which are identical with those obtained by extrapolation 
of the transition line curve of the binary system of these non-liquid crystalline bub- 
stances. 

The results indicate that mixed liquid crystals should normally be obtained 
from a binary non-liquid crystalline mixture if the melting points of the mixed melts 
fall below the hypothetical transition line joining the two latent transition tern- 
jreratures. Nearer the latent transition temperature of the non-liquid crystalline 
component to its jiormal melting point, greater is the tendency for mixed liquid 
crystal formation in such binary mixtures. 


47. Ionic Raddi. 

J. vS. DAVR, B. U. PANCIIAL, A. R. PATRL, and A. M. TALATI, Baroda. 

All empirical relation has been established correlating the diamagnetic suscep¬ 
tibility of the cations having rare-gas electronic structure with the quantum numbers 
n and 1, and the ionic charge (e). It is suggested that by the use of this relation, 
radii of the iso-electronic cations can be compared. Values of the radii for the 
multivalent positive ions are calculated using Pauling’s values for the univalent radii 
of the univalent ions as standard values and these are compared with Pauling’s 
univalent radii of multivalent ions. 


48. Light Absorption during Mutual Coagulation. 

N. V. KARBRLKAR, Nagpur. 

The kinetics of mutual coagulation have been followed by the study of the 
variation of light absorption by coagulating mixtures of oppositely charged hydro- 
phobic sols using a sensitive photoelectric photometer. There is an immediate 
increase in light absorption followed by a nearly steady state. Immediately on 
mixing oppositely charged sols primary aggregates of higher scattering capacity 
are formed. Their secondary aggregation is a rate process. When the electro- 
kinetic potential of primary sol-aggregates la low the rate of secondary aggregation 
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is faster. These final aggregates are more compact, denser and less hydrated and 
hence absorb more light, 'fhe rate of interaction of oppositely charged sols appear 
to be proportional to the product of the concentrations of interacting sol 3 ,-'dn/dt 
being proportiorial to n^ The coagulum catalyses the process giving autocatalytic 
clioracler to progressive light absorption and the mutual coagulation process^. 


49. Coagulating Capacities of Mixtures of Negative Sols. 

N. V. KARBEIvKAR and S. V. SOMAN. 

An interesting parallelism between the electrolytic and mutual coagulation was 
diwscovered, such as acclimatisation and dilution effects. The inixtiirevS of negative 
hydrophobic sols were generally more efficient coagulators than their component 
'.ols, more patticularly when tlie component sols had widely different coagulating 
capacities. The mixtures of negative silver iodide and congo red sols show in 
creased precipitating action on the positive ferric oxide sol above the additive 
relationship of the components, but the mixtures of arsenic and antimony siilj)hid(‘ 
sols were nearly as efficient as to be expected by the mixture law. The factors 
responsible for the supefadditive coagulating capacity of mixtures of negative sols 
towards a positive sol has been discussed. 


50. The Variation of the EJectrokinetic Potential of Mixtures of Negative HydrO' 
phobic Sols. 

N. V. KARBEIvKAR and vS. V. SOMAN, Nagpur. 

" The electrophoretic mobilities of tlie mixtures of negative hydropliohic sols 
have been investigated by the moving boundary method using a modified Mclyewis 
electrophoretic apparatus. The mixtures of arsenic sulphide and antimony sulphide 
sols showed distinctly lower electrophoretic mobilities than those calculated from 
the mixture law. The electrokinetic potentials of the mixtures of (i) prussian 
blue and arsenic sulphide sols, (ii) prussian bine and antimony sulphide sols, and 
(iii) vanadium pentoxide and arsenic sulphide sols were generally higher than 
tbeir calculated values. The factors re^^pon'^ihle for thes(* devtalions in the electro- 
kinetic pofential have been discussed. 


51. Ultrasonic Velocity in Liquid Binary Mixtures. 


S. K. K. JATKAR and M. V. KMILCTJD, Poona. 

The formulae of Eyring et al and of Kittel for the sound velocity in normal 
liquids cannot be applied to binary mixtures for want of a reliable method for 
calculating the free volume and the available volume. The empirical formula of 
Jacobson viz. Vhrpyi—K can be used for this purpose since the definition of the 
free length I.f in the case of pure liquids ran be extended to binary mixtures. 


By substituting the ideal value of 
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the values of both Imiixexpt and Ijinlx.-ldeai can be calculated. The calculations 
in the case of ten binary systems reveal that the deviation from additivity of 
ultrasonic velocity depends upon whether Lmixoxptl Is greater or less than 
IiiDlx;ldoal 


52. Diffusion of Polyvalent Ions in Fused Electrolytes. 

H. J. ARNIKAR and D. K. vSHARMA, Varanasi. 

The technique developed by one of us earlier (IIJ.A.) for electromigration 
of fuvsed alkali salts^ has now been extended to the study of diffusion and self' 
diffusion of polyvalent ions (vSrH-4- and Y++ *■) in molten media of NaNOa+KNOj, 
using radioactive isotopes Sr®‘* and (in equilibrium mixture) as tracers. The 
interesting finding is the partial separation of these two ions during diffusion in 
the molten phase which permits the calculation of their individual diffusion co¬ 
efficients under the conditions of the experiment. Tliese values are 10 and 4x10-* 
cm* sec-^ for the vSr++ and Y-++ ions respcctivel 3 ^ Combined with our earlier 
results the order of diffusion appears to be Na+>Sr++>Y++ + . Tliese results 
ate explained in terms of relative degrees of dissociation of the salt and neutral 
ion-pair formation. 


S3. Ionic Diffusion in Aqueous Medium. 

PI. J. ARNIKAR and M. C. GKORGE, Varanasi. 

'flic technique developed earlier by one of us (IT.J.A.) for electromigration in 
agar^agcir columns has been modified for studying diffusion of ions in aqueous 
modiiJiii. By virtue of its structure, the gel holds about 98% water in a semi- 
immobilised stile wherein mixing due to convection is a minimiini. This has been 
the basis of the present method for the measurement of mean diffusion coefficient of 
salts as well as self-diffusion coefficients of ions -the latter being studied with thr 
help of radioisotopes as tracers. Results are presented for the mean diffusion coeffi¬ 
cient of KCl, KBr and KI in IN solution and Na^HPOi in 0-5N and self-diffusion 
coefficient of HPO^— in 0-05N NajHPO^ studied with P** 


54. Polaroirraphy of DIthiodimalic Acid. 

S. K. TIWARI and R. C. KAPOOR. 

Polarographlic l)ehaviour of Dithiodimalic acid has lieeii studied at the dropping 
mercury electrode. The acid was prepared by the oxidation of thionialic and with 
ferric alum in acidic medium. 

Tn vStrongly acidic medium (Perchloric acid; pTI 1*4) the acid gives a diffusion 
controlled cathodic wave indicating a 2 electron reduction of dithiodimalic acid. 

TSST + 2e+2H+ ^ 2 TSH 

At higher pH values the wave is progressively suppressed. The wave has a two 
third height in acetate buffer (Compared to perchloric acid solution). The current 
becomes negligible at pH 9. 


55. Physico-chemical Studies on Mercury Complexes. 

A. M. TAI/ATX, Baroda. 

The formation of the coordination compounds by mercuric nitrate wdth ortho-, 
meta-, and para-nitraniline has been investigated by the fqndpc tome trip titration 

IIT—15 



110 Proc. 47th Ind. Sc. Cong. : Part III : Abstracts 

method at 37 0 ±0-I°C. The results indicate the formation of the complexes 
Hg(A)(NO,)„ Hg{A),(NO,), and Hg(A)«{NO,), (where A is ortho- or para-nitraniline 
molecule), and Hg (A')* (NO,), and Hg{A'),(NO,), (where A' is a meta-nitraniline 
molecule). The results are discussed in terms of the coordination number of mer¬ 
cury and the effect of the substituent on the donor atom. ^ 


56. Negative Coherer Effect in Lead Dioxide Deposits. 

H, N. VKNKOBA RAO and A. VISWANATHAN, Karaikudi. 

Negative coherer effect namely the phenomenon of decrease in the conductivity 
on the application of Hertzian waves has been observed for the first time in the 
case of lead dioxide deposits. This has been explained by the conversion of lead 
dioxide into lead monoxide by the high fields produced by Hertzian waves at the 
metal—lead dioxide contact surfaces. 

The formation of the lead monoxide ha.s been demonstrated by an electro¬ 
mechanical method of cutting lead dioxide deposits where a d.c, is applied for 
cutting the surface with the formation of a powder. This powder has been identified 
by X-ray powder diffraction method as lead monoxide thereby confirming the 
hypothesis of conversion of lead dioxide into lead monoxide. 


57. Electrochemical Behaviour of Titanium in Alkaline Solutions. Part 11 : Poten- 
tiostatic Measurements. 

INDR A vSANGHI and S. VLSV A NATHAN, Karaikudi. 

. Efforts have been made to supplement our earlier galvanoslatic studies of the 
electrcxrhemical behaviour of titanium in alkaline solutions with the potentiostatic 
studies also. I-V curves have been plotted for titanium from —1-5 to +2-5 V with 
respect to Hg/HgO/KOH system. It has been found that hydrogen is cathodi- 
cally evolved between —1*5 to —0-8 V and the cathodic current rapidly falls in 
between from -1-5 to —1-2 V after which it is very small, of the order of a few 
microamps only. Titanium does not show any active dissolution region in alkaline 
solutions as is shown by cadmium, zinc and other metals. On the other hand, the 
current gradually becomes positive but remains very small, of the order of a few 
microamps, from —0-8 to +0>8 V in which region a thin coherent layer of tatinium 
dioxide is presumably formed on the titanium anode, the current remaining almost 
constant inspite of the increasing potential. At -f 0-8 V the oxide layer has probably 
attained a thickness of 50—100 AP and a transition is observed when the current 
suddenly starts to rise again till another constant current plateau is observed from 
about H-1-8 V to +2-5 V. In between -+-0-8 and +1*8 V minor complications are 
observed. These studies supplement and correlate the results reported by other 
workers and throw useful light on the electrochemical behaviour of titanium, which 
is discussed in this paper. 


58. Criteria for Cathodic Protection. 

K. S. RAJAGOPALAN and Y. V. P. RAMACHANDRA ROW, Karaikudi. 

A number of criteria have been employed for determining when cathodic pro¬ 
tection of metal structures is complete. Of these the most important are those 
based on the potential of the structure. On the basis of practical experience with 
pipelines, in particular, it is believed that if a steel structure is maintained at a 
potential ctf -*77 V versus saturated calomel electrode it wHl be completely pro- 
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tected. This potential, it is believed, is also indicated by the observance of a change 
in the slope of the cathodic polarisation curve of the metal when the potential 
is plotted against applied cathodic current. Studies made in this laboratory on the 
potential at which cathodic protection is obtained by a newly developed technique 
involving the simultaneous application of a whole spectrum of current densities 
to the metal surface show tliat the potential at which complete protection is 
obtained can be very significantly influenced by the presence of inhibitive consti¬ 
tuents in the corrosive media. 


59. The Behaviour of Electrolyte* in Mixed Solvent : Conductance of Magnesium 
Chloride sund PotsMsium Sulphate in Dioxane-water Mixtures at 35°C. 

P. B. DAS, P. K. DAS and D. PATNAIK. 

The formation of ion-association or incomplete dissociation of electrolytes in 
solutions has been reported from the study of their conductance in various solvents 
(llarned and Owen “The Physical Chemistry of Electrolytes Solution”, 2ud edition, 
page—147; James, J. Chem. Soc, 1951, p—153; Dunsmore & James, ibid, 1951, 
p—2925; and Griffith and Lawrence, ibid, IJ—1208). The conductance of MgCl,, a 
bimonovalent salt and that of KjSO*, a monobivalent electrolyte in 10, 20, and 30% 
dio.xane-water mixtures has been measured at 35°C with a view to see the effects 
of the solvent composition on the diameter of the ion pairs MgCl+ and KSO^-. 
The ionic diameters have been calculated by both Stokes and Bjerrum’s method; 
the latter requiring the dissociation constajits K «gei+ Kis*. 4 ~ have also been 

evaluated. 


60. Viscocity of MgCI, and K^SO^ in Dioxane—Water Mixtures at 35°C. 

P. B. DAS, P. K. DAS and D. PATNAIK. 

The measurements of viscocity of MgCl, and K,S 04 10%, 20 % and 30% by 
weights of dioxanc-water mixture have been carried out to verify the modified 
Joiies-Dole equation as suggested by us, (Curr. Sci. 1956, 25, 337). The experi¬ 
mental data for 20% and 30% solvents' fit in well with the modified equation, where¬ 
as for solvents containing 10% of dioxane the Joncs-Dole equation as such is valid. 
The constant ‘B’ has been found to depend upon the composition of the solvent. 


61. Thermodynamic Properties of Binary Mixtures of Benzene, Cyclohexane and 
Carbontetrachloride. 

R. P. RASTOGI and R. K. NIGAM, Lucknow. 

Phase-diagrams of carbontetrachlorde-cyelohexane, benzene-cyclohexane and 
carbontetrachloride-benzcne have been obtained by the method of thermal analysis. 
Mixtures of carbontetrachloride and cyclohexane show complete miscibility in the 
liquid phase and partial miscibility in the solid phase. The phase-diagram for 
benzene-cyclohexane belongs to an eutectic type. The equilibrium diagram of car- 
bontetrachloridc—benzene exhibits the formation of two compounds having tlie 
formula C.H..CCI 4 and C.H,. 2 CCl 4 . 

The thermordynamic analysis of the equilibrium data for the mixtures of car¬ 
bontetrachloride and cyclohexane indicates the system to be a regular one. « and p 
which are related to interchange energies in the solid and liquid phase respectively 
are found to be dependent on temperature in the following manner 

Log„« 5*67 - 0-01114T 
I^g.,i®=»5.73-0-011l5T 
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It appears from the analysis that a and /8 increase enormously as the freezing point 
is approached. Guggenlieim\s analysis of the vapour pressure data for the system 
yields the value of a at 30®C to be 65*5 cal./mole whereas accordingly to present 
investigation this reaches 930 cal./mole at —30®C. 

The system benzene-cyclohexane is very far from being regular in agreement 
with the Scatchard’s finding based on the examination of vapour-liquid equilibrium 
data of the same mixture. This is due to the wide difference in the size and the 
shape of the two molecules. 


62. Entropy pi'oduction in the stationary state. 

R. P. RASTOGI and R. C. SRIVASTAVA, Hoshiarpur. 

According to the theorem of minimum entropy production, the stationary state 
is chanicteri/ed by the minimum value of entropy production so long as the entropy 
production a can be written as 

a=SJiXi 

where Xi is the force and Ji is the flux and the linear relation between fluxes and 
lorces are satisfied. For a more general case when the latter condition is not 
satisfied, Prigogine’s new theorem states that in the stationary state, the function 
m——2JiXi where Xi is the time derivative of the force Xi, vanishes and is ixisitive 
in all non-stationary situations. 

In the present paper an experimental proof is given for the above theorem for 
a moiiomolecular reversible reaction viz., the isomerization of amnioniiim-thiocyanate 
into thiourea. The theorem is found to valid for the following monomolecular 
reversible triangular reaction also. 

CH^CH^CH :CH^C00II^CH3CH iCH.CH^COOH 

I 1 

CH,CH,CH(OH) .CHj.COOH 


63. Studies in Collector Mechanism of Xanthates in the Flotation of Chalcopyrite: 

Contact Angle Measurements on Chalcopyrite Surface. 

S. RAMACHANDRA RAO and C. C. PATKlv, Bangalore-12. 

Contact angle measurements, employing captive bubble, have been made on 
chalcopyrite mineral, conditioned with ethyl, isoprpyl, butyl and amyl xanthates 
in presence of oxygen, carbon dioxide and a mixture of the two gases. The studies 
were conducted both on unactivated mineral, as well as the mineral activated with 
cupric sulphate solution. It was found that the unactivated mineral did not show 
the characteristic angles of ethyl and isopropyl xanthates, but showed characteristic 
angles of butyl and amyl xanthates. In presence of oxygen, the contact angle 
gradually vanished in the case of ethyl xanthate, but no significant change was 
observed in the case of other xanthates. In presence of a mixture of oxygen and 
carbon dioxide and carbon dioxide alone, there was no significant change in the 
initial angle in all cases, except in tlie case of isopropyl xanthate, where the mineral 
gradually showed the characteristic angle ot the xanthate. 

When chalcopyrite was activated with cupric sulphate solution, the mineral 
showed characteristic contact angle in all xanthates. In presence of oxygen, the 
characteristic contact angles did not show any change in the case of ethyl pnd 
isopropyl xanthates. Bnt in the case of butyl and amyl xanthates, the angles rose 
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and attained tlie values of corresponding dixanthogens. In presence of a mixture 
of oxygen and carbon dioxide, the contact angles rose and attained the values of 
corresponding dixanthogens in all cases, except that of ethyl xanthate. In presence 
of carbon dioxide alone, there was no appreciable change in the contact angles of 
ethyl and isopropyl xanthates; but in the case of butyl and amyl xanthates, the 
angles increased to some extent. 


64. Electrodeposition of Cadmium-zinc Alloys from the Sulphamate Bath. 

S. VIHNKATACHAIvAM and T. h. RAMA CHAR, Bangalore-12. 

CcKimium ciiid zinc have been codeposiled from solutions containing cadmium 
and zinc sulphamates and caffein. A. detailed study has been made of the effect of 
the variables on plate composition, cathode efficiency and potentials. Cast alloy 
anodes are satisfactory. This bath gives good quality deiKJsits over a wide compo¬ 
sition range. 


65. Anodic Corrosion of Nickel-Cobalt Alloys in Pyrophosphate Plating Solutions. 

(Miss) VASANd'A SRKK and T. Iv. RAMA CHAR, Bangalore-12. 

A study has been made of the behaviour of cast nickel-cobalt alloy anodes during 
the dc[Xjsilion of nickel-cobalt alloys from pyrophosphate solutions. Anode corro¬ 
sion is fairly satisfactory as found from efficiency measurements, anode potential 
curves and analysis of plating solutions. 


66. Corrosion Inhibition of Aluminium in Alkaline Solutions : Polarization Studies. 

J. vSUNDARARAJAN and T. h. RAMA CHAR, Bangalore-12. 

Tlie catbfxHc aiifl anodic ptdarization of 99-5% aluminium iu sodium hydroxide 
has been studied with and without dextrine inhibitor. The results indicate that the 
inhibitor action is predoiiiinaiitly on the anodic areas of the metal .surface. 


67. Potentiometric studies on the composition of Lsmthanum fenrocyanide. 

J. N. GAUR, Jaipur. 

Potentiometric titrations between lanthanum chloride and pota.ssium ferrocyanide 
have been done by using ferroferricyanide electrode in conjunction with a calomel 
electrode as a standard Cell. Solutions of varying concentrations were taken and 
from the titration curves, the amount of potassium ferrocyanide, reacting with a 
known volume of lanthanum chloride was noted and the composition of the complex 
was calculated. 

The composition of the lanthanum ferrocyanide was also determined by adding 
excess of potassium ferrocyanide to lanthanum chloride solution of different con¬ 
centrations. The excess of ferrocyanide was titrated against a standard solution 
of ceric sulphate. Both the potentiometeric as well as volumetric methods gave the 
composition of the complex to be Iya/Fe(CN),],. This may be used as a method 
for the volumetric-estimation of lanthanum. 
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68. Study of TkioialU—Part 11 i Conductometric Study of Mercuric Thiosalt. 

K. P. DUBKY and S. GHOSH, Allahabad. 

The conductometric study, of the formation of thiosalt of mercury has been 
made. It has been shown that the thiosalt hydrolyses and its hydrolysis constant 
has been calculated and found to be 0*6944. By further calculations the product 
of the two dissociation constants of the acid H,HgS, has been calculated and the 
value obtained is 1*31 x 10-**. This shows that the acid H,HgS, is very weak but 
it is stronger than hydrogen sulphide whose product of the two dissociation constants 
is 1*002x10-”. 


( 

69. Activation of Oxalate for its Reaction with Iodine. 

H. L. KAIvRA and S. GHOSH, Allahabad. 

The activity of ammonium oxalate as a reducing agent for iodine is considerably 
enhanced by the photo-reduction of a dilute solution of permanganate. To a solu¬ 
tion of ammonium oxalate a dilute solution of potassium parmanganate is added 
and exjxised to sunlight. The solution after decolourisation is found to react more 
quickly with iodine solution in the diffused light than the oxalate solution not 
treated so, previously. It has been observed that 

(1) the activity is increased with increasing concentration of permanganate 

decolourised. 

(2) the activity is decreased with the increasing acidity of the oxalate by 

adding oxalic acjd, and also by increasing concentration of potassium 
iodide in which the solution of iodine is prepared. 

. These results are similar to those observed in the reduction of mercuric chloride 
by an oxalate. It has been suggested that active species result in the oxalate 
solution, when potassium permanganate is reduced in excess of ammonium oxalate. 


70. Magnetism of Cobaltic Complexes and the Ligand Field Theory. 

S. S. DHARMATTI, C. R. KANEKAR and MI.SS S. V. NIPANKAR, Bombay. 

Magnetic susceptibilities of a number of trivalent cobalt complexes measured 
by the Gouy's method indicate a substantial contribution of the second order para¬ 
magnetism of the cobalt atom, in all these complexes. It is further observed that 
this contribution decreases as the strength of the ligand field increases. These 
results find support in the ligand field theory. The observed values for the residual 
paramagnetism are of the same order of magnitude as those calculated on the basis 
of this theory. 


71. Electron Paramagnetic Resonance Studies of Resiction of Tetraphenylhydrazine. 
zine. 

M. R. DAS, A. V PATANKAR and B. VRNKATARAMAN, Bombay, 

The free radicals obtained from tetraphenylhydrazine, diphenylbenzidine and 
diphenylamine under different conditions have been investigated with electron para¬ 
magnetic resonance techniques. The three-line spectrum obtained from tetraphenyl 
hydrazine in non-polar solvents, is attributed to the formation of the radical, 
diphenylnitrogen, C,H,\ ^ 

CcH,/ • 
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Five-line spectra are obtained from tetraplienylhydrazine, diphenylbenzidine and 
diplienylamine with a variety of reagents. All of them are not similar in their 
degree of resolution and measurements of g-values, line widths and hyperfine struc¬ 
ture separations are expected to differentiate between them. It is, however, believed 
that the five-line structure is caused by free radicals having two adjoining equivalent 

nitrogen nuclei, such as in ^ N—N The use of deuterated acetic acid, CHjCOOD, 
has clearly demonstrated that the hyperfine structure is not due to the protons 
derived from the acid medium in those reactions where acids have been used. 

The measurement of g-values, line widths and hyperfine structure separations 
are now in progress. 


72. Charge and Stability of Colloids XXIV. To study the effect of temperature 
on the Kinetics of Coagulation of Sb^S., Sol by electrolytes. Determination of 
temperature coefficient and thermodynamic constants. 

B. P. YADAVA and MOHAMMAD YASKEN, Lucknow. 

The effect of temperature on the Kinetics of coagulation of Sb.S, sol. by co¬ 
agulating ions of increasing Valencies has been studied. The values of coagulation 
velocity constant and the bimolecular reaction constant have been observed at 
different temperatures with particular coagulating ion. The results so obtained 
give a comparative account of changes in the values of these constants. The tem¬ 
perature coefficients have been calculated by comparing the values of K at 25‘^C, 
35°C and 45°C. An attempt has been made to calculate the energy of coagulation 
and thermodynamic constants with these observations. The changes in the con¬ 
ductivity and the viscosity of sols, have been determined, at different temperatures 
and compared with the above observations. 


73. Charge and Stability of Colloids XXIII. Displacement of hydrogen ions from 
Sb^S^ sols by the addition of electrolytes in the presence as well as in the 
absence of non-electrolyte. 

B. P. YADAVA and MOHAMMAD YASEEN, Lucknow. 

The pH-metric titrations have been done with SbgS, sols and the consequent 
release of H+ ions (counter ions) has been studied during the course of coagulation 
by the stepwise addition of Uni-, Bi, and Trivalent electrolytes. A relation between 
the coagulating powers of different electrolytes has been found out by comparing 
the amount of H+ ion released at a particular concentration. Similar observations 
have been made to see the behaviour of the electrolytes in the presence of non- 
electrolytes i.e. agar-agar, gelatine and starch. The sensitising and stabilising ten¬ 
dencies of the non-electrolytes at different concentrations have been studied. The 
observations reveal that coagulating power is more remarkable as the valencies of 
the coagulating ions are increased, which leads to a proposed mechanism of the 
electrolyte coagulation. 


74. Charge and Stability of Colloids XXV. To study the temperature coefficient 
and the energy of coagulation of colloids during the course of coagulation of 
chromium hydroxide at different temperatures by electrolytes of increasing 
valencies. 


B. P. YADAVA and MOHAMMAD Yaaeen, Lucknow. 

At different temperatures the coagulation velocity constant j8 and tlie bimolecular 
constant K, have been determined. Prom the values of K at different temperatures 
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with a particular electrolyte the temperature coefficient and the energy of coagula¬ 
tion have been calculated. The specific conductivity and the viscosity of the sols 
have also been determined at different temperatures to give a comperative account 
of results. With these data the thermodynamic constant has been calculated. 

The results obtained with one electrolyte have been compared with those of 
the other electrolytes to give a comparative account of coagulating powers of differ¬ 
ent electrolytes of different valencies. 


75. Studies of the Kinetics of Oxidation of Sodium Thiosulphate by PotsMsium 
Persulphate. 

C. D. nivSIIT and SATYA PRAKASH vSRIVAvSTAVA , Naini Tal. 

The kinetics of oxidation of sodium thiosulphate by potassium persulphate with 
particular reference to salt effect has been studied at 30°C and the following results 
have been obtained. 

1. The total order of the reaction is unity, it being uniniolecular with respect 
to iiersulphate ion and zero molecular with respect to thiosulphate ion. 

2. The temperature coefficient for the reaction is 2-067 and the energy of activi- 
tion is 13-729 Keals. 

3. Silver ion has a negligible catalytic effect, while ferrous ion has an appre¬ 
ciable catalytic effect, while the catalytic effect of cupric and ferric ion.s is very 
great and is of the same order. 

4. The salt effect in presence of potassnm sulphate is found to be positive and 
of the primary exponential type at 0-06 M potassium persulphate and 0-01 M 
sodium thiosulphate concentration while at equimolecular concentration of the re- 

^ actants (0-04 M) the salt effect is positive and of the primary linear type. 

5. The salt effect in presence of potassium chloride at 0-06 M potassium per¬ 
sulphate and 0-01 M sodium thiosulphate concentration is positive and of the primary 
linear type. 

hurther work on the exact nature of the salt effect is being carried on. 


76. Spectrophotometric Determination of Thorium with : 2-(4-Sulfo-2-hydroxynaph- 
thylazo)-l,8-dihydroxynaphthalene-3,6-di8ulfonic acid and 2-(3,6-disuIfo'8- 
hydroxynaphthylazo) -1,8- dihydroxynaphthalene-3,6-disuIfonic acid. 

vSACHINDRA KUMAR DATTA, Coochbehar. 

Two azo dyes have been prepared from l-omino-2-naphthol-4-sulfonic acid and 
l-amino-8-naphthol-3, 6-disulfonic acid and chromotropic acid. These dyes have been 
abbreviated as OH-SNADNS and DSNADNS respectively. They are reddish-violet 
in colour n alkaline medium and red in acid solution. Thorium produces bluish 
violet colour with OH-SNADNS and pinkish bine with DSNADNS in low acid 
concentration. In ultraviolet light these solutions appt^ar deep violet and blue violet 
respectively. The thorium complexes form almost immediately on mixing the dyes 
with thorium nitrate solution and remain stable for a considerable period of time and 
also to a slight rise of temperature. The complex of the dye OH-f>NADNS exhibit 
ina.\imam absorbance at 610 ni/» and of the dye DSNADNS at 620 m/<, while the 
dyes alone are found to show maximum absorbance at 520 and 530 m/t respectively. 
The colour intensity of the thorium complexes change with pH of the aolntion, 
maximum intensity being observed at pH 2-6 and 2 respectively for the complexes 
of OH-SNADNS and DSNADNS. The colour reactions obey Beer’s law for a low 
concentration of thorium and their sensitivities, according to Sandell’s criterion, 
are : 0-16y and 0-I6y per sq. cm. respectively. A number of ions are found to 
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interfere in the deterinination of tliorium with the dyes si>ectroi>hotoinetricany, 
when present in thorium solution; they are: copper, tin, iron calcium, barium, 
nickel, cobalt, cerium (IV), zirconium, gold, uranium and phosphates and fluorides 


77. Physico-Chemical Study of Complex Formation—Part I Ti(iii) with Oxalic 
Acid. 


V. V. vSniBANNA and A K. BTIATTACHARYA, vSagar. 

1 'lu‘ c()m]>lt‘x formation Ix'twccn titanous chlori<le and oxalic acid was studied 
l)\ con-ductoinetric and spcctro])liotometric methods using Job’s method of conti¬ 
nuous variation. The results showed the forniation of a l:l complex between 
lilanons chloride and oxalic acid wdiich is brow’iiish red in colour showed a maximum 
absorption at 410 in/o The dissoi'iatiori constant for the complex was determined 
from both coiidiiclivily and spe('trophot(3nietric data and the mean value obtained 
w a-. 2. Hi I X lO"** at 23''C. 


78. Adsorption of Fluorescein on Hydrous Molybdic Oxide. 

r. V. SUKSHATAH, vSagar 

Jlvdratcd mol\bdic oxide precipitated fr*)m a solution of ammonium molNbdate 
with hydrochloric acid lias been found to be a good adsorbent for the acidic 4lye 
ilia>res(‘(‘in. 'fhe adsorption isf)iljenns deviate from the ordinary ones and they arc 
‘S’ shaped being con\ex to the concentration axis, 'fliis is explained as due to the 
nature of tlic dye anions in solution where they exist iii a highly associated state 
i.e. ionic iniiellar slate It lias Iieeii found that the amount of the dye advSorhcd 
increases bolh with lime and tein]H‘ratiire, The results point out that adsorj)tioii 
of fluorescein on hydrous molybdic oxide is mainly Chemisorptum, possibly preceeded 
b\ ])hysieal adsf)rption. 


79. Studies on some less familiar metal ferro-cyanogen complexes. 

WAHID r. MAUK, Aligarh. 

Spectrojiholometrie and polarographic studies with Cr (HI) give eviilence of the 
lormatioii of soluble eoinplexcs like KCrl'eCy, and Crl\"Cv^, and of sol-gel Irans- 
h)rmation taking place at higlier temps. It was further observed that KjFeCy« 
changes into .-If/I iti'd snh.sequently into KiFeCVg. 

I’reliiniiiarv studies on CT (IT) ferricyanides, iNIn (HI), ]Mo (III and VI) and 
Mn (Ill) ferro- ami ferricvaiiides have been done by conductometry, potentiometry, 
amporometry, colorimetry and spectrophotometry. In the ca.se of Cr (III) ferri- 
( yanide, the existence of an oxidation reduction phenomenon as well as tlie presence 
oi compounds like KCrl'cCvn and Cr^FeCV, have been observed. Mn (III) forms n 
series of compounds both with K^l'cCVg and K^l'cCyg. Mo (VI) under ordinary 
c'onditions gives complexes of the type (Mo 02 ) 2 FcCy, and (MoOj)K 2 FeCy'g but soluble 
Complexes under optimum pH conditions (3-1—4-0) are formed. Their composition 
together with other aspects regarding changes taking place in the ferrocyanide 
solution in presence of INIo (VI) are being studied by absoi'ptiomciry, Ainperoinetric 
titrations have also given sati.sfactory results on these complexes. A stable sol. of 
Mo (VI) ferrocyanide (max. cone. 2 gms./litre) has been prepared. The ferricyanide 
of Mo (VI) exists ns a soluble complex. The nature of the reaction of Mo (III) 
has been found to be quite different from Mo (VI). Beryllium does not appear to 
react with KJ^^'eC.v* at ordinary teniperntures but after about tw^eiity-four hours sets 

nr—16 
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to a firm In all cases it lias been found that result vary with the method 

used. Non-uniform ty is particularly observable with Cr (II) ferricyanide and 
Mil (III) ferrocyanogen compounds. 


80. Studies on the sol-gel transformation of chromic ferro- and ferricyanides. 

F. A. SIDDIQI and WAHID U. MAI^IK, Aligarh. 

The metal ferrocyanogen complexes of chromium (iii) differ from other metal 
complexes in as far as that they form soluble complexes. 

vSix^trophotoelric studies carried out in this laboratory have shown the existence 
of complexes like KCr FeCVa Cr FeCyn. These complexes undergo gelation 

at higher temps., optimum temp, for Chromic ferrocyanide gel being 75'-'^C and that 
for Clirumic ferricyanide gel being 

The time of gelation was found to depend on the ratio of Cr+ + -l‘/FeCyo-, 

Variations in conductance for gels prepared by mixing Chromic chloride in 
ratios 3 : 1,1 : 1. and 1 ; 4 were negligible. On the other hand, marked variations 
in pH were observed before and after gelation for gels obtained by using excess of 
potassium ferrocyanide (Molar ratio 0-24 : 0-4—4-0 to 7-4). 

Permeability of different electrolytes through chromic ferroi'yaiiide ineiiibrane 
was of the order 

KCI) KI> KBr) CrCl 3 > K,FeCy«> K^FeCy, 

The membrane iKitciitial measurements using Michaclis mctliod .showed that 
the ixitential increases with time at first rapidly and then slowly. The relation¬ 
ship between permeability and membrane potential leads ns to conclude that liiglier 
the membrane potential lower the permeability of ions. 


81. Studies on the interaction of Cr (III) and tetra potassium-molybdenum 
octacyanide. 

S. IFTIKHAR AIJ and WAHID U. MALIK, Aligarh. 

Chromium (III) complexes of tetrapotassium molybdenum octacyanide has not 
been cited in llie literature. Unlike other metal molybdocyanide.s they exist as 
i-omplexes in solution. On mixing the reactants a change in colour takes i^lace 
which slowly develops into a red colour, the time for the development of colour 
depending on the eoncentralions used. vSpectrophotoinetric studies (using Jol/s 
method of continued variation) have evidenced the formation of the complex 
KCrMo(CN),. 

Two breaks were obtained in the conductometric curves giving the ratios 
CrCI, : K,Mo(CN)^ as 4*85: 10 and 9-9: 10, The existence of coinpound having 
formula K,iCr[Mo(CN )^]2 could not, lu)vvevcr, be confirmed by conductivity measure¬ 
ments carried out in the reverse order. The first lireak giving the ratio 
Cr+ + + : Mo{CN)2- as 10: 3-8. 

Potentiometric titrations were also carried out using both chromium and 
platinum electrodes, which gave the evidence for the formation of com¬ 
plex KCrMo(CN)^ only. Better results were obtained in aqueous-alcoholic media. 


82 , Polarographic study on the interaction of Chromium III with glycine. 

A. AZIZ KHAN and WAHID U. MALIK, Aligarh. 

Polarographic studies for the interaction of chromic chloride with glycine were 
carried out in the following media ; (i) phosphate buffers pH 5-2 to 8-0 (ii) OdM KCl 
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pH 6*6 (iii) KCl-NaOH pH 8-2 to 9-7 (iv) KCl-HCl pH 2-3, with 0 001% gelatine 
as maximum suppressor (temp. 35±0-1*^). The colour of the complex in media (i), (ii) 
and (iv) was reddish violet while in medium (iii) at pH 8*2 and 8-7 was violet 
and at pH 9-7‘ Was green. The complexes under (i) and (ii) are reducible at the 
dropping mercury electrode, and well defined waves were obtained in both the cases. 
(K l/2(i) = M0 and E I/2(ii) =0-96). However, well defined waves could not be 
obtained in media (iii) and (iv). Although the reduction was found to be irreversible 
in presence of phosphate buffers, reversible waves were found to exist in KCl media 
(pTI 6-6). The diffusion currents were found to be proi^ortioual to the concentration 
of chromic ions and obey the Tlkovic equation in presence of excess of glycine. 

Interesting phenomenon was observed in buffer medium. It was observed that 
the wave heights decrease continuously with time and vanishes completely after 
24 hours and the reddish violet complex changes into a violet one. 


83. Physico-Chemical Study of the Complex Formation of Beryllium ions with 
Organic Ligands.—Part I, With Oxalic Acid. 

ARUN K. RHATTACIIARYA and G. S. RAO, Saugar. 

'I'he complex formation between bervIlium sulphate and oxalic acid has Ijecn 
vStudied hy electrical conductivity method. Job\s contiiiiunis variation method lias 
been enipIo>ed to find out the stoichiometric ratio of the complex formed. By using 
different concentrations of solutions tlie ratio w'orks out to be 1 : I. The value 
of the vslahility constant has also been determined from Job’s enlarged equation. 
'I'he wduc of the stability constant at 28^C- w'orks out to be 8*333x10“^ and this 
has hceii found to be constant at different concentrations, Ilow'evcr, the value of 
the stability constant is influenced by the variation of temperature i.e. at higher 
teinf)craturc there is an increase whereas at lower temperature there is a decrease 
in its values. The results in the influence of temperature on stability constant 
are in conf(;riuity with the observation of other workers. 


84. High Frequency Titrimetry-study of Complexes. 

S. K. K. JATKAR and C. J. DANGRK, J\>ona. 

A crystal controlled CMC oscillator using 6Ti5 tube w'hich acts both as an 
oscillator and as a resonance indicator, was constnuTed and was used for the 
('oppcr-ammoiiia and ferrocyanide complexes. Using both, llie capacitor and in¬ 
ductive type of cells, the high frequency titration cur\es indicated the forma¬ 
tion of a series of complexes at the metal-ligand ratios from 1 to 10 in both cases. 
Tlie inductive type of cell gave more prominent peaks. 


86. Dipolar Contribution of Associated Liquids to the Energy of Change of State. 


S. K. K. JATKAR and C. M. DESHPANDK, Poona. 

J'he new equation for associated liquids is 
^ M ^ 4;rN/*^ 


(6—n) d 

where 0 is a characteristic temperature, similar to Curie temperature, and can be 
identified with either the melting point or the transition poitit of the substance 
R(? is the minimum amount of energy required to start the parallel and anti- 
parallel orientation of the diixile, whereas 3RTj) will be the energy required to 
set the dipole in random orientation. The values of R^ and 3RTi, are correlated 
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with the latent heat of iU!>ion and latent heat of vapourisation. Rff is touiiiarccl 

Ivf 

with the ralioii of vvlicre Lf ib the molar latent heat of fusion and C.N. is 

the coordination number, 3RT|) ib compared with the ratio 
All vap, ini. 

^ vap. int. ^ vap.—Rl. * 

The results sliow llial R6^ gives the dipolar contribution to the molar latent 

heat of fusion and 3RTi, gives the dipolar contribution to the molar internal 

- » . A^^ vap, int. 

latent heat of vapourisation. XIic relationship 3RTb= “ —^ ' “ follows from 

TroutoiTs coelticicnts for associated liquids like water and alcohols. 


86. Solvent Effect on Optical Rotation and Dipole Moment. 

S. K. K. JATKAR and A. J. MUKHKDKAR, Poona. 

h'or a coniparatue study of the solvent effect on optical rotation and <Iii)olc 
liioinent, equations have been deduced using identical assumptions it has 

been found tliat llie solvent effect on optical rotation goes hand in hand with the 
parallel elfect on dipole moment, especially when the important dipoles are 
directly attached to the asymetnc centre : 

.(i) 

where ‘a* is relative deformabihty constant and /i\ and are rotational parameter and 
dipole moment resj)ectivel\, the superscript 'o' indicating that property in the ideal 
state. The linear relationship (i) has been verified by the exix^riuiental <lata. The 
values of /Jo d-camphor in different solvents are comparable (*^1-1 x 10'*). 


87. Physical Properties of Organic Substances, 

vS. K. K. JATKAR and V. S. JATKAR, rouna. 

l*revi(»iis work of Schmidt, Lagemann, Lima, Aranda, Tahiti, hVaser, Marschner 
iiUtl Beverly, Tatevskii and Talit has been reviewed. A new relationship between 
molar refraction jMR^ , and molar magnetic susceptibility X^ , lias been sliown. 
Kmnving the value of molar refraction for a particular substance, the molar magnetic 

X X 

siis(’eptibilit\ can be calculated. Tables are given showing jMKp , Mexjitl.' Mcalc . 
for luonologoiis series of organic comi)oimds. 


88. On the Complete Dissociation of /3-Resorcylic Acid. 

B. N. MATTOO, Poona. 

'1‘lie three stages f)l disscHiation fjf /J-Resorcylic acid have been studied spectro' 
pliotoinetncally at 25'^C. The results are reixirted as a function of ionic strengtli 
and discussed : 

-COOII: i)K' 3-30-pK',+ "‘^——-+010/; 

1+2^/; 

(/-O) (/) _ 

p-OH : pK,-912,^pK',+ ~ 1; 

1+2V/ 

(/-O) (I) 

pK, (/-O)-15-6,±0.1 


o-OH : 
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89. Catalytic and Promoter Actions of Ammonium Molybdate and Sodium Nitrite 
in the Decomposition of Hydrogen Peroxide. 

B. r. GYANI and 1). R. NABK, I’atiia. 

An iV[/20 vSoluloiis of (roiiinierrially h,tal)ilized) docs uoL show any deconi- 

lM)silioii during a day at room temporalurL*. It was ohsorvc'd that the reaction was 
catalysed by Aminoniuni molybdate (slow evolution ol Oj and t'ioniolcd by NaNlX. 
The optiiiiuiii cones, of the catalyst and the promoter are AI/ 1000 racli at catalyst/ 
promoter ratio—1. At all other ratios the rate is less irrespective of absolute con- 
cenlrations. 

The evolution of gas is dependent upon the lau* and mode of stirring. One 
simple way to rocoiieik thc*sc obser\ati(ms would be to consider that the ox>gcn/ 
solution interlace of the bubbles formed is also a seat of catalysis. 


90. Effect of Acids and Salts on the Decomposition of Hydrogen Peroxide in 
presence of Ammonium Molybdate and Sodium Nitrite. 

B. r. GYANI and J). K. NA]n^, Patna 

The* decrnuposiion of 11/T cataNsed 1)> amnioiiuim molybdate and promoted 
In' NaN()j may be much alfecled by introducing \ar\mg quantities of dilfereiil 
aiids. As the llCl (oncentralions is changed from 7-SN to -COIN in the mixture, 
a sharp minimum in the dec()niiK)sition rate is observed at 0-lN (-05 M ElgOj, 30^0. 
Witli other ccniiinon acids a maximum is observed ( OOIN for IPSC)^; O IN for acetic 
acid; and ‘OIN for phosphoric n('id). Tn all these cases the maximum <lecumposition 
attained in certain acid concentrations is larger than tlie same in neutral soliilioiis. 
This strong and anomalous effect of II i ions is not adctpiately actounted for in 
any mechanism of decomposition proposed 

Neutral sails generally depress the rate. The- dejircssing action of anions 
a])pears to bt' Clr>>SU 4 !>NOj (Salt cone, from 1- -001 Al). 'fbe cations generally 
give the order K>Amm>Na. Nitrates at all eoiua'iilratioiis jirodiicc a jioor depres¬ 
sion. These observations lend to show that llie niechaiiisin must esseiitiall} involve 
acid-base catalysis. 


91. Studies in regeneration of denatured proteins Part I, Gelatin. 

N. 1). PATlilv and C. S. NARWANI, Bombav. 

(iclatin (Mark’s Gold label) on exposure to ligbl for about four years Ijecame 
partially insoluble in water 80^—90'C. About 67"{, was solulde in water as determined 
by Kjeldalds McTliod; the pH value of nearly 0'(wV4 solution is 4-472, the viscosity 
coeff. O-OlOU) (in C. G. vS. unils) and the specific rotation — llfi-S'^. The insolubility 
was attributed to denaturing of tlic protein. The denatured proleiii bec'ame soluble 
when soaked in 5% glucose solution for 24 hours. The ])pl. obtained on pouring 
this solution in acetone was allowed to settle, dissolved in distilled water and 
reprecipitaled with acetone io free it from nncoinbined glucose. The j>recipilale was 
<lried in a vacuum desiccator and then in air oven at 65^C. It was now found io be 
soluble in water at 70^C and specific rotation was -IKF, the specific rotation of 
water soluble gelatin was -116-8®; the diff. +6-8^-might be attributed to the 
presence of glucose, perhaps in combined form. On keeping for a few days in a 
watch glass inside a cupboard it became dark brown and insoluble in water. It 
was soluble in dil. IlCl giving a red solution. The coloirr and insolubility might 
be attributed to the action of light. 
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92 . Effect of Alternating Current Frequencies on Redoxokinetic Effect. 

H. P. AGARWAL, Bhopal. 

In the theory worked out at low a.c. fields for “redoxokinclic effect” it was 
pointed out that at sufficiently high frequencies, the redoxokinetic effect should 
be independent of frequency. For correctly deterniiniiig the value of ‘a’ of absolute 
reaction rates for platinum aqueous surface, it was necessary to find out the exiieri- 
mental cojidilions so as to locate the higher frequency region in which such deter¬ 
minations may be possible. A number of experiments carried out has shown th.'it 
for fern>us-ferric system (Concentration of each ion is N/1000 in 1-N II.SO^) the 
redoxokinetic potential becomes independent of frequencies lying in between 100 to 
10,000 cycles per second for low values of a.c., and below 100 cycles it varies in' 
accordance with the theory worked out. It appears that this would enable the 
correct determination of the value of ‘a’ of Absolute reaction rales for platinum 
aqueous surfaces. 


93. Effect of Surface Active Substances on the Redoxo Kinetic Potential of Ferrous- 
Ferric Redox System. 

H. P. AGARWAI., and FAL CII.\ND, Bhopal. 

The ad<lilion of surface active substances shows a marked effect on the redoxo- 
kinetic potential. The values become less and less negative with the efficiency of 
the surface active substance added, for the same frcqiiqency and the a.c. voltage 
applied. 


94. Spectrophotometric study of Aluminium-sulpho-salicylate Complex. 

R. K. NANDA and S ADITYA. 

Aluminium sulphosalicylate complex has been studied by a spectrophotometric 
method in the ultraviolet. The nature of the complex was found to be of the 1 ;1 
type by the Job’s method of continuous variation method. The extinction coefficient 
c>f the complex at 3100 A° and of sulpho.salicylic acid at the same w'ave length were 
found to be 4057 and 1781 respectively at pH 4-0. The dissociation constants of the 
complex were determined at the ionic strengths 0-02, 0-05, 0-1 and 0-2 and were 
b22xl0-’, l-79xl0-®, 2-80x10-® and 4-36x10-® respectively, at j>Il 4-0. These 
values of the dissociation constant have also been verified by a displacement method 
using copi)er-suIphosalicylate complex as the indicator. The <lissociation constant 
of copper sulphosalicylate complex at pll 4-0 and ionic strength 0-2 was found to 
be 0-93x10“'. The dissociation constant of the aluminium sulphosalicylate com¬ 
plex, obtained by the displacement method, at pH 4-0 and ionic strength 0-2 has 
been found to be 4-69 x 10-®. 


95. Kinetics of the Formate-persulphate Reaction-—Part II. 

K. BAKSHI and D. PATNAIK, Cuttack. 

The redox reaction between formate and persulphate ion.s has been found to be 
appreciably catalysed in the presence of Ag-I- ion. It has been observed that like 
the simple formate-persulphate reaction, the Ag+ catalysed reaction is also not a 
homogeneous one, the rate being surface dependent and it also shows periodicity. 
The catalysed reaction has been studied at different ionic strengths for varying 
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coiicentnilions of formate, persulphate and Ag+ ions. The rate has been found to 
be dependent on i>ersulphatc and silver ion eoncentrations. A chain mechanism 
explaining the experimental results has been suggested. 


96. Study of influence of number of exchangeable ions on the membrane potential: 
Part 1, cellophane. 

H. J. CHAINANI and C. vS. NARWANI. 


TJic cellophane has been oxidised with to increase the number of —COOII 

groups. The cellophane was iinniersed in a nearly \% solution of in C for 

various intervals. The number of —COOH groups in the cellophane as determined 
by lodide-Iodate method illcrefl^es with the time of immersion. It has been found 
out experimentally that the membrane potential (K) in case of the same ratio of 
concentration of ITCl solutions on the two side, increases and approaches the 
Nernst Potential (KO) and transport number of the II ion inside the membrane, 


IM-BO 

calculated from equation t^= 2 j 4 'o—> increases with increase in the number of 

—COOII groups. On maiiitaiuig the same coifcentration on one side of the 
membrane and varying tlie same on tin: other side, it has been observed that with 
decrease in concentration i.e. on increasing the ratio, the membrane potential 
increases and transport numix'r of H ion inside the membrane decreases. 


97. Viscosity of MgCl^ and K^SO^ in Dioxane—Water Mixtures at 35^C. 

P. «. DAvS, P. K. DAS and I). PATNAIK, Cuttack. 

The measurements of viscosity of MgCl^ and K^SO^ in 10%, 20% and 30% by 
weights of dioxanc-water mixture have been carried out to v’erify the modified 
Jnncs-Dole equation as suggested by us, (Ciirr. Sci. 1956, 25, 337). The experimental 
data for 20% and 30% solvents fit in well with the modified equation, whereas for 
solvents containing 10% of dioxane the Jones-Dolc equation as such is valid. The 
constant ‘B' has been found to depend uixm the composition of the solvent. 


98. Electron-microscopic Studies of Indian Rubber-grade China-clays. 

A. vS. GHAG, K. V. MODAK and M. B. KABADT, Bombay. 

The authors liave studied the rubber-grade china-clays from different parts of 
this c(»untry. The photographs of these taken by an electron-microscope RCA 
(Ii)SIU-21)). 'J'lie authors conclude from these microphotographs that the clays 
from Kendposi (Bihar), Bhonda (Bihar) and Appenhalli (Mysore) are not pure 
kaolin clays. Their geological formation does not appear to have been complete. 
The other clays contain kaolinitc particles but are not well defined. The clays 
from Palyaugadi (Kerala), Kantiepurain (Kerala) and Thirthalli (Mysore) show 
good disaggregating tendencies. Palyaugadi clay contains a few well defined 
Halloysite rubes and hence is observed to possess the best reinforcing charac¬ 
teristics. 


99. Alloy Plating of Nickel and Tungsten. 

A. JOGARAO and M. SUNDARAM, Karaikudi. 

Where considerable hardness and wear resistance are desired at high tempera¬ 
tures os in gome engineering applications, plating of tungsten allojrs is advoceite^, 
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It has been stated that the V.P.N, Hardness nmiibers of these alloys vary from 
400 to GOO and further inijirox eiiieiit in this luiinbcr is possible by heat treatment. 
I/iterature survey indicates that, ammoniacal baths with addition of tartaric or 
citric acids are used with a view lo i;et deposits containing niaxinium possible 
'funi^sten content. 

The present stud\, relates to the use of fuinaric acid, in Nickel sulphate 
>Sodiuin tungstatc-aiinnonia (adjusted lo pi I 8)-baths. Copper cathodes and nickel 
anode were employed. The bath composition was maintained by adding the re- 
(jiiired salts from time to time. Current densities ranging from 70 to 288 :imps. 
]KT sq. ft. were ajiplied at temi)eratures varying from 3iP to 90°C. In almost all 
tiie experiments, alloy deposits were obtained but bright plates could be had only 
in c d. range 70-140 amps ])er sq. ft. 


100. Elcctrodeposltion of zinc from zincate solutions. 

R. VISWXNATHAN, S, vSXiMPATH and il. V. K. Udupa, Karaikudi. 

Jxlectrodeposiiion of Zinc in the form of powder from ‘-odium /incate bath 
Using cathodes of graphite, titanium and tantalum has been studied. The results 
olitained at these cathodes are eompaied xxith tlu^se rejiorled for magnesium 
cathode. Jxffeet of the comentrntion of Zinc, ('urreiit density on the nature of the 
deposit and ('urient efficieney has been studied in detail for graphite cathode. 

Cathode potential measurements at the different cathodes where powdery depo¬ 
sits are formed have indicated that these \allies follow the order of hydrogen 
ex(dntion jiotenljals on the same under high alkaline cmidilions and the ease of 
removal of the powder increases on eatliodes ha\ ing more negative iiolentials. 


101. Electrochemical Behaviour of Titanium in Alkaline Solutions—Part I : Gal- 
vanostatic Measurements. 

INDR.V SANGIir and vS. VISWANATHAN, Karaikudi. 

Anodic polarisation of tilaniuiii under different current densities and in diffe¬ 
rent coneentralions of alkaline solutions has been studied under eonslant current 
conditions. Changes in electrode potential have been measured with a Luggin 
I'apillary and Ilg/HgO/K()II as the reference electrode. Time-potential curves 
have been plotted and on anodic* jiolarization the potential rises from an equilibrium 
value of about > OG to a /inal stead jjolential value of about ■I-0-9 C, depend' 
ing on concent ration, (‘iirrcnl density and other conditions of polarisation. There 
aiqiears to be more than one minor arrest in the polarisaticm curves although 
they are more eviden!. in some eases and less in other.s. Typical curves can 
generally be divided into tliree branches i.e., initial linear and instantaneous rise 
in pcjtcntial, Gnal steady horizontal part and the parafjolic potential rise at acce¬ 
lerated rate in between the first and final portions. The final steady part may 
be considered as the oxygen evolution potential (about +0 9 V) when the electrode 
is passivated and not much of titanium further goes into solution. These result.s 
and the probable mechanisms of electron transfer and chemical reaction in the 
various stages have been discussed in the light of numerous observations of various 
workers reported in literature. It is .suggested that the passivation is due to the 
formation of a coherent TiO^ layer as follows: 

^ Ti—>Ti^*^+ 2e; 2 + 4 OH"->2 TiO, + 2U,0 

of the auatase type which is the main product of anodic polarisation in alkaline 
solutions. 
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)02. Differential Thermal Analysis of Magnesium Chlorides. 

W. K. BHHh and H. C. GAUR, Delhi. 

Differential thermal analysis of the hydrated magnesium chloride (MgCl^, 
CHaO) (1) and hydrated magnesium ammonium chloride MgNH^Clj, 6 II 3 O (II) has 
been described. For (I) six peaks in all were observed corresponding to the con¬ 
version of Hexa- to tetra (70®C), tetra- to clihyclrate and llie dehydration 

of di-(160®) and moiiohydrate (236^); in the last two simultaneous hydrolysis also 
occured. Two false peaks were also observed which were ascribed to the fusion 
of dihydrate and the boiling of this solution (192*^). For (II) the phase 

changes observed were; transformation of hexa- to tetrahydrate ( 100 °), tetra- to 
dihydrate (145°), dihydrate to anhydrous MgNH^Cla and the decomposition of the 
double salt to give MgCl, and NH,Cl (236°). 


103. The variation of NH 4 -, Mg- and Ba-ionic activitives in colloidal clays with 
concentration of the disperse phase. 

A. CHATTERJEE, Calcutta. 

The variation of the activity of NHi+, Mg^F, and BaM- ions of clays, saturated 
with these ions, have been determined at various concentrations of the clays by 
means of clay membrane electrodes. The ionic activities of NH 4 + increase almost 
linearly upto a certain concentration of the clay (nearly 10 %) but afterwards the 
rate of increase slows down. This tendency is more prominently exhibited by the 
I\Ig- and Ba-clays at considerably lower concentrations. 

The percentage dissociation of NH^, Mg- and Ba-clays shows a sharp rise to 
a maximum (11%, 14% and 0 7% re.spectively) followed by a steady decrease. 

NH^-clay, liowever, behaves differently, like Na- and K-clays, which shows a 
second increase and a more or less flattened maximum at about 9-3%. 


104. Studies on the Reaction Kinetics of Annealing of Metamict Minerals (Fergu- 
sonite, Brannerite and Samarskite) by Means of Differential Thermal 
Analysis. 

JAODlvSII SHANKAR, S. B. SRlVAvSTAVA and M. II. RAO, Bombay. 

The present studies have indicated that the overall order of ‘reaction’ governing 
the course of annealing is of the order of 1-6 and the associated activation energy 
varies from 82 Kcal to 110 Kcal. The ‘stored energy' has also been found to vary 
from 8 cals/gm to 16 cals/gm. The mechanism of annealing appears to be very 
complex. 


105. Spectrophotometric Studies on the Uranyl Complex with Thenoyl Trifluoro- 
acetone. 

K. M. ABUBACKER and N. S. KRISHNA PRASAD, Bombay. 

The nature and composition of uranyl-thenoyl trifluoroacetone (TTA) complex 
in aqueous-alcoholic media was investigated by .spectrophotometric studies. 
Uranium was found to form a 2 :3 complex with TTA. The alcoholic content of 
the solution was found to have an appreciable effect on the intensity of the com¬ 
plex. However, the ratio of UOj++ :TTA in the complex was independent of the 
alcoholic content of the solution. The pH of the solntion 41^0 had apprecinW^ 

III—17 
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effect on the colour intensity of the complex. The optiiimm pH range was 5-6-5, 
with the colour intensity being a maximum at pH 6. Beer’s law was applicable 
to solutions of the complex in the concentration ranges 1-2-12 ppm of U in 50-75% 
alcohol and 5-50 ppm in 25% alcohol. 


106. Kinetics of Decomposition of Yttrium, Cerous and Zirconyl Oxalates. 

M. C. NAIK and R. P. AGARWALA, Bombay. 

The energy of activation and order of reaction for the decomposition of yttrium, 
cerium"* and zirconyl oxalates have been determined by thermal gravimetru. and 
diherciitial thermal analysis methods. 


107. Effects of Dilution on Szilard-Chalmers Reaction with Tris Acetylacetone 
Co (III). 

J. SHANKAR, K. S. VRNKATESWARLU and MANOTIARLAL, Bombay. 

Mixed crystals of tris acetylacetone cobalt(Ill) and tris acetylacetone aliinii- 
ninni(IIl) were irradiated with thermal neutrons. The retention of cobalt was 
found U) be dependent on the dilution with the aluminium complex. The reten¬ 
tion decreased wdth iiiereasing dilution. Isothermal annealing studies also revealed 
the vsame trend in retention values. An ion exchange method using 50% melhaiiol 
and 50% water was developed for the separation of the retentive activity. 


108. Investigation on some physical properties of clays and their dependence on 
the nature of the exchangeable cations. 

vS. K. NANDI, Calcutta. 

The physical properties such as swelling and extrusion plasticity of clay salts 
piepared from clay minerals were studied. vSw^elling was measured by means of a 
modified form of Freundlich’s apparatus. The swelling capacity of Na-bentonito in 
water as corrected for the pore space was found to be about four times of that 
of Ca-bentonite. The plasticity was meavSured by an extrusion Plastometer as 
designed by Freundlich and Jones. The length of the thread obtained which is 
a measure of plasticity was the same with the pastes of Na-bentonite and Ca 
bentonite under the same pressure, only when Na-bentonite contains water about 
four times of that required by Ca-bentonite. 


109. Differential thermal analysis of Indian Rubber Grade China Clays. 

A. vS. GHAG, K, V. MODAK and M. B. KABADI, Bombay. 

'Ihe authors have studied the differential thermal analysis of the different 
rubber-grade china-clays obtained from different parts of this country. The clays 
from Bhonda (Bihar) and Kendposi (Bihar) give absolutely irregular curves. The 
clay from Rairangpur (Orissa) and Appenhalli (Mysore) show the endothermic re¬ 
action at about 600°C characteristic of a kaolin clay but were found to contain 
large amounts of impurities. Appenhalli clay does not show the expected exother¬ 
mic reaction at 1000°C. Other clays show both the endothermic reaction at 600C 
and exothermic reaction at lOOO^C expected of a typical kaolin clay. The results 
of this work were in agreement with those from the electron-Microscopic work. 
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110. Some Experiments on the Growth and Purity of Ionic Crystals. 

SUNIL K. DATTA, Calcutta. 

The role of impurity ions in causing the formation of colour centres in ionic 
crystals under ionizing radiation is not fully known. While it is true that some 
impurity ions act as catalysts in enhancing the darkenability of a crystal it is not 
established it a sufficiently pure crystal would remain uncoloured under such 
radiation. In order to gain some insight into this problem experimental techniques 
were sought to be developed which would yield single crystals of typical ionic 
st)lids like alkali halides in a highly pure state and in sizes suitable for subse- 
ciucnt physical measurements. 

The single crystals prepared by special care and the discs were irradiated with 
x-rays under specified conditions and the optical absorption studied with a siiectro- 
photonieter. From the peaks and their widths at half-height in the absorption 
curves the colour centre concentration was calculated using the Smakula equation. 
'I'he concentration of F-centres (in units of 10"* per cc.) for the different samples 
of KCl were: water gtown, 2-9; vapour grown, 1*8; pressed disc, 4-\. Tt appeared 
from my ob-servations that impurities cause an increavSe in the darkenability of 
the sample, but the observed changes, though in the expected direction, are rather 
small. 


111 . An Improved Microelectrophoresis Cell. 

M. C. RASTOGI, Lucknow. 

\ niathcniatical expression for the improved microelectrophoresis cell was 
derived by usual method of geometrical optics when the cell wall separates air 
and cxi)crimental liquid. It was shown tliat if the cell was surrounded by experi- 
nicntal liquid (water in our case), the error introduced in the mobility measure¬ 
ments due to the refraction was 002% of the internal radius of the tube. The 
mobility of silver iodide sol particle (P,=4) determined at the stationary level was 
lonnd to be 3-5,u/sec./volt/cm., which is in good agreement with those obtained 
liy van Gils and Kruyt. 


112 . A complexometric method for the study of Kinetics of Oxidation of Organic 
Compound by Potassium Dichromate. 

(MISS) K. K. ROIIATGI and PRANAB K. BHATTACHARYA, Calcutta. 

A method has been developed for the estimation of Cr* in presence of Or* 
I'ervalent chromium forms a purple complex with disodium salt of ethylene diamine 
tetra-acetic acid. The complex has two absorption maxima, one at A396 ni/u and 
the other in the visible region, at A546 m/i, B per Cr atom*®*-*. Since Bpo, Cr atom 
for the uncomplexed green chromic ion, Cr+-1-+ is 17-3, complexation increases 
the sensitivity of the colorimetric estimation of Cr* by about twelve times. The 
coloration is obtained by simple warming and is stable in not too acid a solution 
(pH>l). 

The suitability of the method has been tested by applying ft to the study of 
the kinetics of thermal and photo-chemical oxidation of ethyl alcohol and glycerol 
by potassium dichromate under varions experimental conditions. Good straight 
lines are obtained for the initial rates. 
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113. High Frequency Titration of Mercaptans. 

(Miss) BANYA ROY, KANAl I^AI, MAI/WCK 

and 

SACHINDRA NATH MUKHERJEE, Calcutta. 

High freqquency titration method has been extended to the estimation of mer- 
captaus in very dilute solution by titration with iodine solution. Benzyl mer¬ 
captan and thioglycollic acid have been successfully titrated with the H.l'\ titration 
apparatus utilising the frequency of 6 47 megacycles per sec. The circuit of this 
apparatus is a modification of that proposed by Hall or Jensen and Parrack (Ind. 
Eiig. Chem. Anal. B'd., 18, 595, 1946), the beaker containing the solution was 
placed in parallel with the capicitor circuit and not in the tank coil. This method 
IS particularly advantageous for the estimations of mercaptaus in very dilute 
solutions as well as in the coloured solutions where the visual titration of mercap- 
tans by iodine solutions fails. The titrations were mostly carried out in alcoholic 
solutions. 


114. Alkaline hydrolysis of Acrylic and Methacrylic Esters. 

PRANAB BHAITACHARYA, SUKHOMOY CHAKRAVAR'l'Y 

and 

KANAl LAL MALLICK, Calcutta. 

The alkaline hydrolysis of acrylic and methacrylic esters in 60% aqueous 
ethanol has been studied at 7®, 20*^, 30° and 40®C. The rale cctiistaiU for the 
acrylate is higher than that for the corresponding methacrylate. In the same 
series, the. methyl ester gives a higher rate than the ethyl ester. The energy 
of activation and the PZ factor have been determined for the hydrolysis of these 
esters. For methyl acrylate and methyl methacrylate the energy of activation is 
nearly the same (about 14-3 Kcals/mole), the PZ factor being slightly lower for 
the methacrylate. Comparing the two ethyl esters, on the other hand, the activa¬ 
tion energy for ethyl methacrylate (about 15-1 Reals) has been found to be about 
1800 calories higher than for ethyl acrylate (13-3 Kcals/mole). 


115. Activity Coefficients of HCl in Glycois and the Medium Effect. 

KIRON KUMAR KUNDU, Calcutta. 

'i'he mean niolal activity coefficient of HCl, yf* at 30°C in ethylene and propy¬ 
lene glycols have been computed for ‘005 to dO molal concentration of HCl (m) 
from the e.m.f. studies of the cell: 

Pt; H, (gas, I atm), HCl (m), Agcl(s); Ag 

glycol 

This activity coefficient being referred to a value of unity at infinite dilution 
of HCl in each particular solvent expresses the departure from ideal behaviour 
resulting from interionic electrostatic forces but obscures the change that activity 
coefficient on the water scale undergoes. If the activity coefficient in different 
solvents is referred to the dilute aqueous solution, it would approach a value diffe¬ 
rent from unity in solvents other than water. 

The activity coefficient values of HCl at different concentrations of the solute 
in ethylene and propylene glycol as well as ethyl and methyl alcohols referred 
to water basis, A± have been evaluated from the equation : 

togy d-logv • • •..(I) 
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where ym ^ the activity coefiScient of the acid at zero concentration of the electro¬ 
lyte in non-aqneous solution referred to unity at the standard state (aqueous solution 
in infinite dilution)—is the primary medium effect i.e., the limiting value of 
activity coefficient m different solvents. 

The values of ynij.have been computed for these solvents from the equation: 
1 F(E°-R°*) 

log — where is the standard potential of Ag —Agcl elec¬ 
trodes in water, is that for the non-aqueons solvent, all these values being 

known. The values of yiuj^at 30°C in ethylene glycol, propylene glycol, ethyl 
alcohol and methyl alcohol are found to be 47, 123, 369, 92 respectively (referred 
to unity in water). 

Using these values of ym ^ for these solvents, y ^ values have been computed 
from the values of y the corresponding molalities of IICl in each of the 

solvents. These values of y^are comparable in difierent solvents at any particular 
concentration. 


116. Standard Potential of Silver-silver Electrode in Glycols at 30"C. 

KIRON KUMAR KUNDU, Calcutta. 

While studying the quantitative aspects of acidity and basicity of some common 
organic acids and bases in ethylene and propylene glycols by way of dissociation 
constants, one important preret|uisite is to find out the standard potential of some 
suitable reference electrodes with respect to normal hydrogen electrode in these 
■'olvent.s Ag-.\gcl electrode has been found to behave quite reliably and with good 
reproducibility in both the solvents and can be used as a suitable reference electrode 
in those media. 

'I'he standard niolal potentials li'^m of Ag-Agcl in both the solvents have Ix^en 
dfterinineil l)y the cla.ssical method using the following cell without liquid junction ; 

rt; Hj (gas, 1 atm), HCl (m), Agcl (a); Ag. 
glycol 

The values of R°m have been found out by using the function defined by 
the equation : 

2 K Sf ^c 

-K+2 k log m- j + .\y^c ^ h log (1 +•002 Mm) 
f(m). 

.iinl extrapolating the Tv® values to zero molality of IlCl, 

where K is the observed e.m.f. of the cell at molal concentration m, 

k-2-3026 RT/F. 

Sf and A are Debye Huekel constants for two solvents, A also involves a9 —the 
apparent ionic diameter, c being the corresponding molar concentration of HCl 
solution .and M the molecular weight of the solvent. 

The standard molal, molar, and mol fraction unit potential E°in> E°c» 
of Ag-Agcl electrode for ethylene and propylene glycols are -024, 0-029, —0-120; 
0-025, -0-023, - 0-160 volts respectively. 


117. Autoprotolysii constant of Propylene Glycol. 

SUKHOMOY CHAKRAVARTY and KIRON KUMAR KUNDU, Calcutta. 

The autoprololysis constant (Ks) of an amphiprotic solvent is an important 
physical quantity in the studies of ionisation of acids and bases in that solvent 
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It is also a iiieasiire of the range of proton a<-tivity in that tnedintn. In order 
to liiid out this range for propylene glycol, an aniphiprotic solvent, nieasurenieuts 
have yeen carried out to determine this constant. 

The autoprotolysis constant of propylene glycol has been determined at 30®C 
by following the method of llaniinett and Dietz employed lor loiiinc acid medium. 
The method essentially consists of measuring the potentials of the cells ^f the 
following type : 

J't; Ilj(gas), HCl NaCl, AgCl(.s); Ag. 

(in glycol) 

rt, fljlgas), Na-gl)co.vide, NaCI, .AgCl^s); Ag. 

(in gl>col) 

and combining these results suitably so that li° Ag/AgCl could be avoided. 

Jn actual practice the method involves the titration of hydrochloric acid solu¬ 
tion in propylene glycol against sodium glycoxide in the same solvent and measure¬ 
ments of potentials on both sides of the infle.vion point to a considerable extent 
with the help of a cell of the following type : 

rt; II,(gas), IICl in glycol, AgCl(s); Ag. 

the value of the autoprotolysis constant (Ks) has been calculated from the 
equation : 

-log Ks - RT/F c a X C i) 

where Ca is the molar concentration of the unneutralised acid and ci) the molar 
concentration of the base present in excess at this point on either side of the 
inflexion point on the titration curve and E ai) is the difference in measured 
e.m.f. corresponding to those two points. 

The value of K, ai 30' C is 0-9x 10- 


118. Spectrophotometric investigation of Uranyl Azide Complexes in Aqueous 
Solution. 

NAlk B. K. S., PRABHU h. H., and VARTAK D. G., Bombay. 

Spectrophotometric observations on mixtures of uranyl and azide ions give 
strong indication of the formation of a complex or complexes between the uranyl 
and azide ions. The application of the Job’s method of continuous variation and 
the method of Bent and French to the system indicates that only a single uranyl- 
azide complex is formed within the range of concentrations studied. All the 
measurements were made in the pH range 2-8 to 3-2 in solutions at ionic strength 
ol 0'12 or 0-28 adjusted by addition of sodium perchlorate. The experimental 
d.;ta are inteijiretcd unambiguously m terms of a coinple.x formula (ljO,N,)-f-. The 
stability constant of the complex as determined by the method of McConnel and 
Davidson is 4-45x10® in solution.? at ionic strength 0*28. 


119. A Spectrometric investigation of Titanium Complexes with Protocatcchuic 
Acid? Gallic Acid and Catechol. 

SATHE, R. M. and VENKATESWARDU CH., Bombay. 

The system of titanium-protocatechuic acid is investigated using different 
spectrophotometric methods. Stepwise formation of three complexes TiR, TiR, 
and TiRg, is observed. The stability constants are given. 'J'hese findings are 
compared with those of gallic acid and catechol in showing the usefulness of Job’s 
method of continuous variation in non-equimolar solutions in those cases where 
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there is considerable hydrolysis of the metal ion under conditions of complex 
formation. 

120. An Electron Diffraction Study of the Effect of Codeposition of Foreign 
Material on the structure of Iron Electrodeposits. 

A. K. N. REDDY, Karaikudi. 

An electron diffraction study has been made of iron electrodeposits on copper 
(110) and (111) single-crystal faces. A comparison has been made of the orienta¬ 
tion of ih(‘se deposits (a) when they reveal the incorporation of crystalline co- 
flcpusits, and (b) when inclusions of loreign matter are abscMit. Ring radii mca- 
suromejils strongly sugge^^l lli.il the codcposit is hcxagonnl ferrous hydroxide. 
hurLJi(*r, it has been shown llial, in the presence ol codeposil, tlie iron elerlro- 
depo^ils (i)btaincd at a particular current density) have crystal orientations which 
were normally olAained at higlier current densities. 

121. Corrosion of Cathode in Commercial Electrolysis of water. 

K. S. G. DOSS, S. VrSVANATFTAN and INDRA SANGFTI, Karaikudi. 

The end cathodes of mild steel used in commercial oxygem hydrogen cells 
have been found to suffer from localised corrasion on their back sides (farthest 
from the anode surface). This is rather curious in view of the gcMierally accepted 
idea of cathodes being free from corrosion, and particularly the commercial prac¬ 
tice of using cathodic currents for preventing mild steel corrosion. As the problem 
is both of theoretical and practical interest, a preliminary attempt has been made 
to understand the phenomenon and to ffnd out ways of eliminating such corrosion. 
Current density distribution, as existing under actual polarisation conditions similar 
1; those obtained in commercial cells, has been studied botli on the front and 
back side of the cathode by specially designed probe electrodes of platinum as 
well of i/iiggin capillaries attached Hg/IIgO/KOH reference system. vSucli 

studies reveal that in certain regions the current suddenly reverses on the back 
side indicating that those localised regions on the back side of the cathode may 
bo behaving as slightly anodic with respect to their environment. This pheno¬ 
menon has been discussed in the paper and an explanation offered on the buvsis of 
end cathodes behaving as bipolar electrodes to some extent. This has been further 
verified by using glass plate ‘blinkers’ or ‘shields’, placed in the gaps between 
the cathode edges and the sides of the cell, which effectively eliminate the reversal 
of the direction of the current to a large extent. This brief study thus indicates 
the causes of corrosion of end cathodes as well as a way for its elimination in 
commercial electrolysis of water. 

122 . ^*The Structure and growth of Nickel Electrodeposits on Electropolished 
Copper Single-Crystal Substrates”. 

A. K. N. REDDY, liaraikudi. 

This paper describes an exploratory electron diffraction investigation of nickel 
electrodepositecl on the copper (110) and (111) faces at various current densities 
and up to different thicknesses. I'he ixittern of growth is largely similar to that 
observed with silver (also f.c.c. like Ni) deposited on to copper. The .similarity 
includes the initial parallel orientation and the subsequent development of a 
random orientation after passing through a transition twinning stage. In contrast 
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to the Ag- Cu deposit—substrate pair, no “directed disorientation” of the Ni 
deposit lattice was observed probably because the lattice misfit was only 0 09 A° 
for Ni-Cu. The diffraction patterns also showed the gradual roughening (through 
facet formation) of the deposit surface even when initial deposition was on an 
atomically smooth electropolished substrate. , 


123. Studies regarding the formation of Hydrazine in glow discharge electrolysis 

B. vS. R. vSAvSTRI, Karaikudi. 

Various alteinpls were made to obtain Hydrazine by the electrochemical 
oxidation of Ammonia under different conditions with relatively little success 
The author felt that glow discharge electrolysis, a recent technique for the applica¬ 
tion of electrical energy to chemical reactions might be of some advantage. 

Experiments with solutions of Ammonia (Sp. gr. 0'9) Ammonium chloride, 
Amnionium sulphate. Urea, Urea with alkali and vSodium chloride were tried. The 
presence of Hydiogen peroxide was definitely established but no positive evidence 
for Hydrazine was indicated. Glow discharge electrolysis is primarily a vapour 
plia.^e reaction and the hydrogen peroxide produced destroys aiiy Hydrazine that 
might havd been formed. However the use of lirjuid ammonia might be more 
favourable for the formation of Hydrazine under glow discharge electrolysis. 

124. The Thermal Decomposition of Mercuric hyponitrite. 

TRAMBAKIvAL M. OZA and GUNVANT T. OZA. 

A study of the decomposition of pure mercuric hyponitrite, in vacuo, under 
varying conditions of temperature, time and mass and in an atmosphere of oxygen 
shows that both nitric oxide and nitrous oxide are formed as found by Divers 
and that these are accompanied by mercury, mercurous and mercuric oxides and 
niercuraus nitrite. The initial change may be 2ngN^Oj = HgjNjOj-f 2NO, and 
may be followed by the decomposition of mercurous hyponitrite so formed, into 
mercurous oxide and nitrous oxide. Formation of mercurous nitrite might occur 
through the intermediate production of oxyhyponitrite by interaction between the 
hyponitrite and mercuric oxide. Conditions conducive to the production of nitro¬ 
gen dioxide in the system seem to influence the production of mercurous nitrite. 
The proportion of mercuric oxide in the decomposition products is high at the 
start of the decomposition and falls later w’ith progress of the decomposition. 


125. The Thermal Decomposition of Mercurous Hyponitrite. 

TRAMBAKLAD M. OZA and RAJNIKANT H. THAKAR, Bombay & Ahmedabad. 

A study of the decomposition of pure mercurous hyponitrite in vacuo, under 
varying conditions of temperature, time and mass has led to (a) isolation of 
mercurous oxide, (b) production of nitrous oxide alone as gaseous product in the 
initial stage and (c) identification of mercurous nitrite in the products. The forma¬ 
tion of mercurous nitrite is accelerated when the hyponitrite decomposed in the 
presence of mercuric oxide. It appears that mercurous hyponitrite decomposes in 
the initial stage as HgjNjOj^HgjO-fNjO, a part of the mercurous oxide formed 
decomposing simultaneously into mercuric oxide and nlercury. The formation of 
mercurous nitrite ran be explained if it is assumed that mercuric oxide and 
mercurous hyponitrite interact to produce, as an unstable intermediate, mercnric 
oxy-hyponitrite which then decomposes into mercurous nitrite and nitric oxide, 
Nitric oxide is observed in the products. 
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126. Optical Properties of Thorium Phosphate Gel Forming Systems. 

U. M. PURAO, D, M. DESAI and M. B. KABADI, Bombay. 

The changes in the depolarisation and the intensity of transversely scattered 
light of thorium phosphate gel systems, obtained by the dilution of the acid solu¬ 
tion of thorium phosphate, have been investigated. The results show tliat the 
particles gradually increase in size during gelation while anisotropy decreases 
considerably. This study also reveals that the gel particles are isotropic and 
spherical in nature. The intensity values show only a very slight increase while 
the dissymmetry: ratio 145°/1135^ fails to throw any light on the probable shape 
of the particles. 


127. Optical Properties of Aluminium Succinate Gel Forming Systems. 

U. M. PURAO, D. M. DRSAI and M. B. KABADI, Bombay. 

The changes in the depolarisation and the intensity of transversely scattered 
light of aluniiniuin succinate gel forming systems obtained by the method of 
IVIusliraii and Bose have been investigated. The results show that tlie particles 
gradually increase in size during gelation. The intensity values hliow that in the 
initial stage there is formation of the colloid substance, then hydration of the 
gel forming substance, and subsequent formation of specific three dimensional net 
work. It has been found that the colloid particles are slightly anisotropic in 
nature and their anisotropy is not perceptibly disturbed. This is shown by the 
py values. Tlie dissymmetry: ratio fails to throw any light on the 

jirobable shape of the gel particles. 


128. On the solution of formation functions of metal-ligand systems. 

K. vS. MATH, K. A. VRNKATACIIALAIM and M. B. KABADI, Bombay. 

It is shown that when pTI measurements are converted into formation constant 
data, the half integral values yield sufficiently accurate log. K values for much 
lower values of Kj/K^ than pointed out by Irving and Ros>otti, Also the 
minimum values of log. K,/K^ for which the two steps of the formation curve 
lor an over all 1 :2 complex, can be treated separately, using only limited portions 
of the formation curve, have been calculated for desired accuracy of log, K value. 


ORGANIC CHEMISTRY 

129. Effect of Allyl Group on Optical Rotatory Power in Derivatives of Reychler*s 
Acid. 


O. N. PERTI and B. C. PANT, Naini Tal. 

The allylamine salts of D-and L-camphor-jS-sulphonic acid have been prepared 
and characterised. Its optical rotatory power has been studied in water, methyl 
alcohol, ethyl alcohol, chloroform and pyridine. In each solvent it was found to 
exhibit simple dispersion in the visible region. When its rotatory power is com¬ 
pared with that of ammonium-D- or E-camphor-j9-sulplionate it is found that 
the effect of allyl group is to caus^ a in rotatory power, 

Hi-18 
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130. Synthetic use of ( + ) Amyl Bromide from Fusel Oil, 

K. A. THAKICR and I. G. VAvSI, Vallablivklyatiagar. 

Fusel oil give ( —) amyl alcohol —1-1(19, 1 = 2) which forms (+)— amyl 

bromide readily (a^-+0-2629, 1 - 2 ). The use of active amyl bromide for its i*iynlhelic 
use has been taken in this investigation. This is mainly divided into two parts. 

(1) Use of ( f) amyl Lromiile to get ethyl (+) amyl acotoacetale and its further 
use synthetically. 

(2) Use of ( + ) amyl bromide to jjrepare the Grignard complex { + ) amyl, Mg.Er 

and to react with various ketones to get the active alcohols with the 
introduction of different radicals in the ketone series. The optical disper¬ 
sion of these alcohols of tlic general types, R.CII 3 . ( + ) in 

which R is methyl, ethyl, n-propyl, n-butyl, n-aniyl and n-hexyl has been 
studied. 


131. Studies in Halochalcones and Related compounds : Synthesis of 3':5^- 
dibromo-2'-hydroxychalcones and their derivatives. 

G. C. AMIN and C. M. CHRISTIAN, Ahmedabad. 

3 :5-Dibronio-2-hydroxy acetophenone has lieen condensed with (a) bcmzaldehydc 
(I;) 2-hydroxy- (c) 3-hydroxy- (d) 4-methoxy (e) 3 : 4 -diinethoxy- and (f) 3 .'1- 
metliylenedioxy benzaldehydes in presence of 40% alcoholic' KOII and the cljaUoiics 
were obtained. These 'were converted into the corresponding 6 • 8 -dibromo-flavanoiic, 
flavone and -flavonol derivatives by the action of dilute elhaiiolic acid, by 
selenium dioxide and by alkaline hydrogen peroxide respectively. 


132. The Fries Rearrangement of the Esters of 4-Nitro Resorcinol. 

G. C, Al\riN, A. S. U. CHAUGHULEY and G. V. JADHAV, Visnagar, N.G. 

and Bombay. 

The Fries Rearrangement of 4-nitro reorcinol diacetale, dipropioiiate, dibutyrale, 
dibenzoate and 1- and 3-monobonzoa(es gave 2-acyl-4-nitro resorcinols as main pro¬ 
ducts. However, the diacetate and the diproinoiiate gave 2 : 6 -diacetyl- and 2 : 6 - 
diiDropionyl-4-nitro resorcinols in addition to monoketoncs. It is signita'ant that 
no monoketone of the type 6-acyl-4-nitro resorcinols could be isolated in any case. 
This behaviour is parallel to the Friedel-Craftft acylations of 4-nilro resorcinol 
a;; observed by Naik, Thaker and Shah (Proc. Ind. Acad. Sci., 1953, 37A, 765). 


133. The Fries Rearrangement of the Esters of 2-Nitro Resorcinol. 

G. C. AMIN, A. S. U. CHAUGIIUIvEY and G. V. JADHAV, Visnagar, N.G. 

and Bombay. 

The Fries rearrangement of 2-nitro resorcinol diacetate, dipropionate, dibutyrate 
and dibenzoate gave 4 :6-diacyl-2-nilro resorcinols. But in the case of the dibeii- 
zoate, 4-benzoyl-2-nitro resorcinol was fdso obtained in addition to tlie diketonc. 
The P+iedel-Crafts acylations of 2-nitro resorcinol by means of 2 mols. of acylating 
agents also gave the same diketoncs, while 4-acyl-2-nitro- resorcinols were formed 
on using 1 iiiol. of tlie acid anhydrides. Thus, the presence of nitro group in 
the 2 ‘position of the resorcinol nudevis did not retard the Fries and Friedd- 
Crafts reactions, 
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134. The Fries Rearrangement of Cinnamates of Monohydric Phenols. 

G. C. AMIN and C. M. CHRISTIAN, Visnagar, N.G. and Aliiiiedabad. 

The Fries rearrangement of phenyl cinnamale, 2-inethyl-, and 3-inetliyl-phenyl- 
cinnainates atfonled 4-cinnamoyl phenolic compounds or chalkones while 4-chloro- 
5-niethyl- and 4-benzoyl-phenyl-eiiinauiates gave the corresponding 2-ciiinamoyl 
c(nui)ounds. These were characterised by direct comparison with authentic sample*s. 
On the other hand, 4-methyl-, 2-chloro-, 2 :4-dichloro-, 2 :4-dibromo-phenyl and 
I naphtliyl cinnamates gave only uncrystallisable pasty masses. 


135. Synthesis of 5'-benzoyl-2'-hydroxy-chalkone8 and related compounds. 

G. C. AMIN and USHA G. JOSHI, Visnagar, N.G. and Ahmedabad. 

5 '-beii/oyl-2'-hydroxy chalkones have been synthesised by condensing 5-bcnyoyl- 
2 -hytlr(aceto])hcnone with ten hydroxy and methoxy aromatic aldehydes in pre^ 
stmse of dilute ethanolic potassium hydroxide. These chalkones were converted 
into the corresponding 6-benzovl-tlavonoid derivatives by means of \anous reagents 


136. Partial hydrolysis of substituted amides of cyanacetic acid by (a) poly^ 
phosphoric acid and (b) sulphuric acid. 

C. M. MKHTA and G. H. I’ATKIv, Baroda. 

vSubshtiUt(I amides of cyanactlic acid, -NC.CHj-CONHR, liave been partially 
hydn>lvsed by means of se])arately using (a) poly phosphoric acid at IlO'^C as 
well as (b) 75% sulphuric acid in cold; and in each case the corresponding malon- 
1 lonoaniides, -- IFNCOCIljCONIIR, were obtained. The yields by both methods 
were almost (jnantitative, but the products in (1 j) were more clear and the method 
is relatively simple. 

137. Synthesis of 2:4-dihydroxy quinoline derivatives on cyclization of (a) malon 
mono-arylacids and (b) malon mono-arylamides by means of polyphosphoric 
acid (PPA). 


C. M. INIIiUTA and G. II. PATICI/, Baroda. 

Malon mono-arylacids, - HfXK'.ClL.CONTIR, (I), have been oyclized to give 
2 :4-dihydroxy quinoline derivatives using polyphosphoric acid at 140*^0 for three 
hours. Similarly, malon mono-arylamides, —H^NCO.CH^.CONHR, (II), gave the 
corresponding 2 :4-dihydroxyquinoline derivatives with the elimination of ammonia 
by means of PPA. Required quantity of 1 N hydrochloric acid was then added in 
cold and the reaction mixture in each case was neutralized with sodium hydroxide 
solution to precipitate the product, which was crystallised from dilute acetic acid 
as a w'hile compound. The yield wiili type I compounds is quantitative; while 
that with those of type II is poor. 


138. Selenium dehydrogenation of Chandrine. 

Mrs. BITHIKA BOSE, Calcutta. 

Chandrine the base isolated from Rauw’olfia serpentina Benth (1), 

on selenium dehydrogenation gave the same products from which norharmaii (3), 
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has been isolated in pure crystalline fonity inp. 197® and its picrate 260®. Pyridine 
like bases were also produced in considerable amount particularly if the reaction 
temperature was kept above 300° for prolonged period. However, no trace of 
jobyriiie or alstyrene could be obtained. Norharman was one of the products of 
alkali fusion of chandrinc. 


139. Synthesis of New Local Anaesthetics—Part III. 

r. N. 13H.VRGAVA and K. A. JOSK, Varanasi. 

l’ilJeridinoacetyl-2-aininqbeu7.th^azole, 'piperidinoacetyl-2-amiiio-4-metliylbcnzthia- 
zole, piperKlinoacetyl-2-amino 5-methylbcnzthiazole, piperidinoacetyl-2-amino-6-nicthyl- 
benzthiazole, piperidinoacetyl-2-amino-4-chlorobenzthiazole, piperidinoaoetyl-2-amino- 
(i-chloroberi/thiazole, piperidinoacetyl-2-aniino-4-ethoxybenzthiazole and their hydro¬ 
chlorides have been .synthesised and their local anaesthetic activity tested. 

The .study of the pharmacological screening has shown that the hydrochloride 
of ]ui)eridiuoacetyl-2-amino-6-mcthylbenzthiazole is the most potent of all the com¬ 
pounds de.scribed here and also among the three methyl derivatives. Pipenduio- 
atetv]-2-aniiiio-4-etlioxybenzthiazole is the second in order of pliannacologu al jicti- 
vity. It is all the more interesting to find that the hydrochlorides of piperidiiio- 
acetyl-2-aininobenzthi.izoles described require less time for the onset of anaeslhesia 
than the standard substance procaine hydrochloride used. 


140. Synthesis of New Local Anaesthetics—Part II. 

P. N. BHARGAVA and PARASHU RAM SINGH, -Varanasi. 

Pipcridinoacctyl-2-amino-4-phcnyl thiazole, piperidinoacetyl2-2annno-4-p-chloro 
phenyl thiazole, piperidiiioacctyI-2-amino-4-p-aniinopheiiyl thiazole, pipcridinoacctyl-2- 
ainino-4-nicthyl thiazole, piperidinoacetyl-2-aniiuo-4-chloromethyl thiazole, piperidino- 
acetyl-2-amino-4 :5-diniethyl thiazole and piperidinoacetyl-2-amino-4-methyl-5-ethyI 
thiazole have been .synthesised and their local anaesthetic activity tested. The 
hydrochlorides of i)iperidinoacetyl-4miethyl-5-ethyl thiazole, piperidinoaccty!-2- 
amino-4-p-chlorophenyl thiazole and piperidinoacetyl-2-amino-4-p-an]inophenyl thia- 
zole are .seen to be most active local anaesthetics. The values obtained for these 
compiounds are less than the value for the standard sukstance procaine hydro¬ 
chlorides. The low activity for the hydrochlorides of piperidinoacetyl-2-amino-4-sub- 
.slituted thiazoles of aliphatic ketones is due to the absence of the aromatic nuclei. 


141. Unsymmetrical Cyanines Derives from Azoles. 

P. B. TRIPATHI and M. K. ROUT, Cuttack. 

In this investigation, a number of unsymmetrical tri-, penta-, and liepla metliin 
cyanines have been prepared with S-phenyl 3-methyl, 1,3,4 thiadiazole as the fixed 
basic Component, the second basic nucleus being one of the following : — 
(a) quinoline—2, (b) quinoline—4, (c) benzothiazole, (d) benzoxazolc, (e) alpha- 
picoline. Their absorption ma.vinia have been measured. These studies were 
carried out to determine, from the deviation data, the relative basicity of the 
various basic nuclei used as the second component. Another series of unsymmetri¬ 
cal tri-, peiita- and liepta methitt cyanines derived from 4-p-bromophenyl 2-methyl 
thiazole as the fixed basic nucleus and quinoline—2, and benzothiazole as the 
variable second component has also been studied and their derivations determined 
The deviation data indicates that relative t)asicity of the various nuclei used as 
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the second component decreases in the following order : alpha-p!Colin>quinoliiic —4 
> quinoline—2 > benzothiazole > benzoxazole. 


142. Antispasmodlc Compounds. 

B. K. SABATA, P. B. TRIPATHY and K. ROUT, Cuttack. 

Eight different scries of compounds were j^repared in this investigation with 
:i view to examining their antispasmodic and antihistaminic properties. Pour of 
these series w^ere prepared by fusing anthranilic: acid with following kelomethylene 
compounds in presence of sodium acetate (fused) at 140—CO^C. 

(a) 3“Aryh2-thioliydantoin. 

(b) l-Aryl-3-methyl pyrazolone. 

(c) 2,4-thiozolidinedione. 

(d) Indanone. 

To prepare the other four series of compounds, the nilrobenzylidene deriva¬ 
tives of the above four groups of kctomethylene compounds obtained by reaction 
with o-nitrobeiizaldehyde in glacial acetic acid in presence of fused sodium acetate 
were used. Reduction of the resulting o-nitrobeiizylidene derivatives by zinc dust 
and acetic acid resulted in forniatiou of the desired products through ring closure. 

The antispasmodic and antihistaminic properties of these compounds have also 
been evaluated and the results were significant. 


143. Merocyanines derived from Pyrazolone. 

B. K. PATNAIR and Ivl. K. RUirj', Ciillaek. 

The ])rcsent investigation includes the preparation of some mero-, mcrocarbu-, 
ijierodiearbo- and iiicrotriearbo cyanines derived from 1-phenyI 3-metliyl iDvrazolone 
as the acidic nucleus and benzoxazolc, benzothiazole, 4 aryl thiazoles, quiiioline-2 
and quiiioline-4 as the different basic nuclei. The deviation in each case has been 
calculated which has rendered possible the evaluation of the relative basicity of 
ihe basic nuclei constituting the dyes under investigation. 


144. Physico-chemical studies on crystalline a-globulin from Sesame seeds 
(Sesamum Indicum), 

A. SEN and N. K. SINIIA, Calcutta. 

Crystalline a-globulin was prepared from sesame seeds of black, brown and 
wliite varieties according to the method of Jones & Gersdorff (J. Biol. Cliem., 75, 
213 (1927)). The material crystallises in the form of tetragonal bipyraniids. Electro¬ 
phoretic investigations were carried out in a Tiselius apparatus in the pH range 
2.5'—4-1 in acetate buffers of ionic strength 0*1. At higher pTI values the material 
was found to be insoluble in buffers of low ionic strength. Single peaks were 
obtained at pH 3-23 and 4-1; ac pH 2«5 two partially resolved peaks were obtained. 
Mobilities at pH 2*45, 3*23 and 410 were determined respi^ctively as 6-66x10-* 
(for the major component), 6-49x10-* and 6-04x10-* (cm* v-' Sec“M. Sedimen¬ 
tation analysis in a Spinco model E analytical ultraceutrifuge at pH 6-7 in 0 0C2 M 
phosphate buffer containing 0*885 M NaCl showed the presence of two sedimenting 
components, the faster one being present in a very low concentration. The value 
rf sedimentation coefficient s20, w for this was determined as 12-69s. Variable 
solvent solubility test according to the method of Falconer & Taylor (Biochcni. J., 
40, 835, 1946) was carried out at pH 6-7 in 0-2 M phosphate buffer containing 
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0-285 M NaCl with varying concentrations of aninionium sulphate at 20®C. The 
ttst also indicated the presence of a second minor component at this The 

material does not appear to be homogeneous over the pll range studied. There 
was no difference in behaviour due to different variety of the seeds. 


145. Optical Resolution and Reactions of 1-NapthyIphenyl-tolyl CarbinoL 

K. A. TIIAKUR and M. S. DAVli, Vallavh Vidyaiiagar. 

AHhoiigli some scores of secondary alcohols liav^e been resolved into their 
optical isomers, usually by the crystallisation of the alkaloid salts of the hydrogen 
plithalates, it is only very recently that this method has been applied succcssfullv 
l(j tertiary alcohols by Doering and /^eiss (J.A.C.S., 1950, 72, 147; ibid, 1951, 73, 2391). 
As a preliminary to the further work on the optically active tertiary alcohols, we 
have invesligaleil the res(jlution of 1-iiapthylphenyl i>-tolyl carbhiol of the purely 
aromatic in nature. 

The phenylp-tolyl ketone preiiared by Fridel & Crafts reaction gave the tertiary 
alcohol when treated wath I-napthylmagnesinm bromide. This carbinol in j^re^ 
sciicc i)f triethylamine was made to combine with phthalic anhydride to give the 
h\drogen phthalale and this was resolved by the fractional crystallisation w'itli 
tlu^ base of /-brucine to give the active liydrogen plithalates which by usual method 
of hydrolysis yielded the active carljinol. 


146. Stereospccibc Synthesis of methyl 6-p-anisyI-3-methoxycarbonyl-2-keto-3- 
methylcyclohexane-1-acetate. 

^ D. K. JIANKRJKK and K. ^f. vSIVANANDAIAII, Bangalore. 

()-lj-Anisyl-2-ketocyclohex-6-ene-l“aceUc acid (I) was prepared by the cmideiisa 
tioii of /^'-(hmelhv lainino-p-methoNwpropiophcnone livilroc hloride with <l]elhyl 
/i-ketoadipate. The methyl ester of I was formylated and reacted with hydroxyl- 
amine hydrochloride to yield methyl 5-p-anisyl-6,7-dihydrobenz [2, 1-d] isoxazolc-4- 
acelate (II), which on treatment with potassium t-butoxide and methyl iodide 
furnished G-p-anisyl-3-cyano-3-inethyl-2-keto-cyiIohex-6-ene-l-a('etate (III). Partial 
saponification of ester, reduction of the resulting acid with lithium and liquid 
ammonia followed by esterification with methaiiolic* hydrogen chloride gave methyl 
G p-anisyl-3-inetliuxycarbonyl-2-keto-3-nie.thylcycloliexaiie-l-acetate (IV). The sterco- 
stlective conversion of IV to estrone has already been effected by Johnson, 
Christiansen and Ireland, /. Am. Chem. Soc., 79, 1995 (1957). 


147. On the constitution of mesuone—Part 1. 

D. P. CHAKRABORTY and P. K. BOSK, Calcutta. 

Mesuone, a new antibiotic substance, m.p. 136^ (Chakraborty, Purkayastlia 
end Bose, Proe. Natl, Inst. .Sc. India, 1959) was isolated from Mcsiia jerrea Linn. 
The studies on the constitution of mesuone have revealed the following. 

(i) It is homogeneous, as indicated by paper chromatographic studies. 

(ii) Tentative molecular formula of the compound suggested by Rast method 
is 

(iii) The colour reactions of the compound show the presence of a phenolic 
or cnolic hydroxyl group and unsaturation in it. 

(iv) Infrared absorption spectrum of the compound shows the presence of 
(a) chelated hydroxyl, (b) carbonyl function in conjunction with a double bond, 
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(c) phenyl ring, (d) g^»w-cliinelliyl group and (e) inonosuhstiluted benzene nucleus. 

(v) the ultraviolet absorption spectrum of the compound shows band with A max 
at 224 ni/i (log c 4-59) and 353 ni/i (log e 4-53). 

(vi) The compound yields an acetyl derivative, ni.p. 128® U.V. spectrum : A max 
248 m/i. 

(vii) The compound yields on hydrogenation an oily pnxliict which could not be 
crystallised. The oil on alkaline cleavage yields a colourless alkali soluble com- 
l)ound ni.p. 260® (U.V. spectrum : A max 230, 250, 280, 325 and 340 m/x’s). The 
I.R. spectrum of the compound shows the presence of (a) hydroxyl (b) caibonyl 
function (c) gc^n-dinielhyl group. The compound docs not respond to ferric re¬ 
action. 

(viii) The compound yields on alkaline cleavage formaldehyde and a iilietiolic 
compoimd, m.p. 210® (U.V. spectra: A max 2G5 and 335 m//). 

Further studies are in progress. 

148. On the antibiotic properties of some Natural Coumarins. 

I), r. CTIAKRAhORTY, M. FURIvAYASTIIA and F. K. BOSF:, Calcutta. 

In continuation of our previous investigations on the antibtutic properties of 
natural (’onmanns and related suhstanccs (Chakral.>oUy, (iupla and Bose, Ann. 

Biucliem. Kdpll. Med., 1957, 17, 59; Chakraborty, rinkayastha and Bose, Vcoc. 
Natl. Inst. Sc. India, 1959, 25B, 8), twenty natural couniariiis and some of their 
(Uiivatives were examined for their antifungal and antibacterial properties. Tlie 
test organi.sins used were Miaococcus pyoi^ens var aureus (Staphylococcus aurcus)y 
Bacillus fricdlandcri, l\SLJiCiichia coli, Ishothclla iypho<^a, l^ibrio cholciac, !\lyco- 
bat tcnut}i plilci, ( urvularia lunata, .]spc} ciiUus luycr, IIcli>iiiilliospoyhini sativuvi, 
Altonana solaui. 

It lias been observed that some siibstaiices have antibaelerial action while Kome 
are antifungal, but a few w^ere found to be both antifungal and antibacterial. 
Scselin is fairly active against tlie fungus, ('utvularia hi}iala, as well as the bacteria, 
S. aureus and J\L phici, 

149. Composition of the fatty oils obtained from the seeds of Ocimum canum 
and Ocimum basilicum by urea adduct method. 

]\r. A. SHAIKH, V G. SONAR and V. A. PATW\R1)HAN. Sangli. 

The fatty oils obtained from the seeds of (Viuiimi canum, Sims, known in 
Marathi as Ran-Tulas and (k'iniiiin ])risilicum, Lmn, known in Afarathi as Sabaja, 
from the plants growni on the premises of the Willingdoii College, were satxmilied 
and the mixed fatty acids were separated from the unsapoiiifiahle matter. The 
mixed fatty acids thus obtained were treated witli urea in methyl alcohol and the 
following f)ercontages of oleic, linoleic linolenic and saturated acids were obtained : — 

The mixed fatly acids of Ocimum canum gave oleic 10-35, linoleic 58-06, linolenic 
26-02 and saturated acids 4-65 and of ocimum basilicum found to be—oleic 12-52, 
linoleic 65-18, linolenic 17-85 and .saturated acids 4-25. 

The results obtained by urea adduct method support in general the composition 
obtained by brominatioii method, 

150. Synthesis of some Heterocyclic compounds from 1-and 2-anthrol. 

N. H. SHAH and SURKSII SISTHNA, Baroda. 

Ihe present work deals with the synthesis of y-pyrone and furan derivatives 
from 1-and 2-anthrol. 2-Acelyl-l-anthrol and l-acetyl-2-antlirol have been subjected 
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to the Koslanecki-Robinson acetylation and benzoylalion and 2'-methyband 2- 
phenyl-l, 2-and 2-1-anthra-y-pyrones have been synthesised. Further)^ the above 
ketones have been condensed with benzaldehyde in presence of alkali and the 
resulting dihydro y-pyrones dehydrogenated to the 2'-phenyl- 1,2- and 2,1-antlira- 
y-pyruiies. 3-Methyl-anthra [1,2-b]-, 1-methyl-anthra [2,l-b]-and anthra [2J-b]-furan 
have been synthesised from 2-acetyl-l-anthrol, l-acetyl-2-anthrol and l-fonnyl-2- 
aiithrol respectively by condensation with ethyl bromoacetate and subsequent hydro¬ 
lysis and ring closure of the anthroxyacetates formed. 


151. Chloromethylation of some coumarin derivatives. 

S. S. LKhE and SURRSH vSRTIINA, Baroda. 

l‘Iie chloromethylation of cournarins has been studied for the first time. 
7-]\rcthoxy-4-nicthylcournarin on reaction with paraformaldehyde in presence of 
hydrogiMi chloride gave a mixture from which the 6-cliloroinethylcoumariii has been 
isolated. It has been reduced to the known 7-methoxy-4, 6-ditnethylcoumarin and 
converted into the 6-forniyl derivative through Sonimelet reaction. The action of 
potassium cyanide, acetic acid and sodium acetate, and methyl alcohol has also been 
studied. The 3, fi-dichloromethyl, 3, 8-dichloromcthyl and 3, 6, 8-trichloronicthyl- 
couniarins have been obtained usiifg larger quantities of paraformaldehyde and their 
structures proved by reduction to the corresponding methyl derivatives w4iich have 
been synthesised by unambiguous methods. 7-IIydroxy-4-niethylcoumarin-6-carbo- 
xylica acid and its methyl v^rster on chloroiiiethylntioii gave the 3, 8-dichloromethyl 
derivatives which on reduction gave the corresponding metliyl derivatives. These 
have been degraded to 7-hydroxy-3,4,8-lrimethyIcoumariii. 


152. Kostanecki-Robinson acylation of some iodo derivatives of 2:4-and 2:6- 
dihydroxyacetophenones. 

M. V. SHAH and SURRSH SRTHNA, Baroda. 

The Kostanccki'Robinson acylation of iodo derivatives of e-hydroxyacctophenoncs 
has not been studied so far. In the present work 3-iodf)-, 5-iodo-, 3 :5-diiodo-2 :4- 
(Hhydroxyacetophenone and 3 :5-diiodo-2 :6-dihydroxyacetoplienone have been sub¬ 
jected to Kostanecki-Robisnon acetylation and benzoylation. The cxi>ected mono- 
aiid diiodo-3-acylchromones and flavones have been obtained except in the benzoyla¬ 
tion of 2 :4-diliydroxy-3 :5-diiodoacetophenone where the iodine in the 3-position of 
the ketone is eliminated and only the 6-iodofiavone is obtained. The direct iodina- 
tion of 7-and 5-hydroxy-3-acetyl-2-inethylchromone ajul 7-and 6-hydroxy-3-benzoyl- 
flavone has also been found to give the 8-iodo-and the 6 :8-diiodochromoiies and 
flavones. 


153. Studies on 6:7-dihydroxy-4-methylcoumairin and its methyl ethers. 

M. G. PATEU and SUREvSH SETHNA, Baroda. 

The present work deals with the study of the pattern of substitution in the 
6 :7-dihydroxy-4-tnethylcoumarin(I) and its 7-methoxy (II) and 6:7-dimethoxy(III) 
<lerivatives. 

On brominalion with one mole of bromine all the three gave the 3-l)romo 
compound but with 2-moIes of bromine (I) and (II) gave the 3 :8-dibromocoinpounds 
seen by di|:ect comparison with apthQxjtic specimens synthesized fropi 2-bronio- 



Section IV : Chemistry 141 

resorcinol by unambiguous methods. (II) liowever gave the alternate 3 : 6-dibromo 
compound. 

(I) did not give a definite product on nitration but (II) gave a mononitro deri¬ 
vative different from the authentic 8-nitro and 3-nitro compounds and hence was 
the 5-nitro derivative. (Ill) on nitration gave the 3-nitro derivative which on reaction 
with liquor ammonia gave 2-hydroxy-4 :5-diinethoxy acetophenone. Negative results 
w^ere obtained in the iodination and Fricdel-Crafts acetylation of (I) and (II). 


154. Studies in 3-Hydroxycoumairin deriyatives. 

K. N. TRIVEDI and SURBSH vSRTHNA, Baroda. 

Interest has been created in 3-hydroxy-and 3-aininoconinarins in recent years 
because of the observations that they inhibit growth of plants and have antibacterial 
properties. Various substituted 3-hydroxycoumanii derivatives have been vSynthesized 
ni the prescMil work by the condensation of S-hromo-, 3 iS-dibromo-, 3-nitro-, 6-iiitro-, 
3 :5-diiiitrosaliovlaldehyde, methyl-Z :4-dihydroxy-3-formylbcnzoate and 2 :4-di- 
hydroxy-3-fonny]aceU)j)henoiie with ncetylglyciiie in presence of sodium acetate and 
acetic aiiln^dride and suhsequent hydrolysis of the 3-acetamiducuumarins with alco¬ 
holic 3 N hydrochloric acid. The yields Avere good in the case of 5-bromosaUcylal- 
deliyde and 2 : 4-dih)droxy-3Toniiylacetopheiione. In otlier cases the yields were 
poor. 

The reactivity of 3-hydroxycoumarin(I) has been studied with bromine and 
lodiue. 

Fricdel-Crafts acetvlation of (I) and Fries migration of 3-acctoxycoutnarin gave 
the same 4-acolyl-3-h3'droxyc()umariii. 

(I) gave the 4-isonitroso derivative with nitrous acid, indicating the presence of 
the tautomeric ketonic structure in (I). 

No definite product could be obtained on the nitration of (I). 


155. Ullmann Reaction on some lodocoumarins. 


M. (t. PATKIw, S. vS. LRIvK and vSCRKSH SRTIINA, Baroda. 


7-IIydroxy-, 7-hydroxy-4-methyl-, 7-hydroxy-6-carboxy-, and 7-hydrox3^-6-carb- 
niethoxy-4-iiiethylcoutnarin have been iodinated with iodine and iodic acid and the 
8-iodocoiiniarin derivatives synthesized. The methyl ethers of tliese iodocoumariiis 
wlicn refluxed with copper bronze in diplienyl ether gave the corresponding di- 
couniaryl derivatives. 


156. Studies on Colour and Constitution—^Part I. Verification of Forster’s and 

Knott’s Rules. 

B. K. PATNAIK, M. K. ROUT and P. K. JRSTT, Cuttack. 

Verification of Forster's and Knott’s rule which correlate structural change at 
any point lying between two auxochromic atoms with light absorption of the con¬ 
cerned dye has been achieved with the help of the absorption maxima data of the 
following groups of compounds : 

(a) Unsymmeirical cyanines and their aza analogues. 

(b) p-Dialkylamino styryl dyes and their aza analogues. 

(c) Merocarbo cyanines and their aza analogues. 

(d) p-Dialkylaminobenzylidetie derivatives of ketomethylene compounds and 

their aza analogues. 
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In applying the procedure the relative stability of the inter-auxochromic struc¬ 
tures carrying C+ and C~ were at first evaluated. Replacement in the interauxo- 
chronnc chain of the more significant ion (i.e. C+ or C~) by the corresponding ion 
of nitrogen (i.e. N+ or N-) resulted in either hypsochromic or bathochromic*shifts 
and this rendered possible verification of the above rules as well as the {assessment 
of the relative acidity and basicity. These new groups of compounds were specially 
designed and prepared by us for the above purpose. 


157. Action of Hydrazine Hydrate on Esters of Coumarin-S-Carleoxylic Acid. 

C. N. HAKSAR, Gwalior. 

Attempts Avere made to prepare the hydrazide of comnarin-3-carboxyIic acid, 
by the action of hydrazine hydrate over the methyl or the ethyl esters of the acid 
or its acid chloride, bul were unsuccessful. Baker, Ilnksar and McOniie (J. Chem. 
Soc., 19.50, 170) had also used this general method for the preparation of hydrazides 
of couniarin carboxylic acids and obtained .satisfactory results. They, however, 
found that methyl or ethyl coumarin-3-carboxylate behaved in a peculiar manner 
and did not yield the expected hydrazide under identical conditions but o-hydroxy- 
bcnzylidencazine (salazine) and malonic dihydrazide were produced in either case. 
Coumarin 3-carboxylic acid clirolide also gave sjflazine under these conditions. The 
reaction has been thoroughly investigated. There are instances in the literature 
where the pyrone ring of the coumarin nucleus undergoes fission under the influence 
of the strongly basic hydrazine and a molecule of hydrazine further adds across 
the double bond at the /?-carbon atom. Thus with the esters of coumarin-3-carho- 
xylic acid an intermediate product is formed which then breaks up to give malonic 
‘ di-hydrazide and the hydrazone of salicylaldehyde. The latter compound at higher 
temperatures is readily converted into salazine. The truth of this assumption for 
the actual course of the reaction was confirmed by the isolation of the liydrazone 
of salicylaldehyde during the course of the reaction. 


158. On the oxidation of methyl radical. 

A'. N. BOSE, Lucknow. 

Oxidation of methyl radicals formed from the thermal decomposition of ditertiary 
butyl peroxide at different temperature was studied by static method and the 
products of the reaction were analysed by mass-spectrometer at Oxford. The follow¬ 
ing mechanism for the oxidation process at high temperature has been suggested. 
It is for the first time reported that in presence of oxygen ethane can form at 
high temperature. 


CH^-l-O, 

-^CH,0, 

... (I) 

CILO, 

— >CH,-fO;, a part of (1) ... 

... (2) 



... (3) 

CH,0,-1-CH,0, 

->2CH,0-k0, 

... (4) 

CH,0-f-CH,'o 

->CILOH-Hf,CO 

... (5) 

CHjO-f-CH, 

~>CH,OCH, 

... (6) 

H-l-H 

->H, ■ ... 

... (7) 

CH,-l-CH,COCH, 

-->CH.-»-CH,COCir, 

... (8) 

CH,,-i-CH,COCH, 


... (9) 

CH,0 
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159. Occurrence of Auraptene and Lupeol in the root of Aegle marmelo* Correa. 

B. CHA.UDHURY and A. CHATTERJEE, Calcutta. 

Auraptene (7-geranoxy coumarin) and lupeol have been isolated from the root 
of Aegle mannelos Correa besides three other components, viz., marmin (7- 3 :7- 
dihydroxy-3- :7-dimethyloctyloxy} coumarin), skimmianine (4 :7 :8'trimelhoxyfurano- 
qumoliue) and uiubelliferone. The oil left after the separation of the last three 
components (Proc, Ind. Sci, Cong,, 1959, 142) from an ether extract of the root of 
the plant was dissolved in benzene. Chromatography of benzene solution followed 
by elution of the chromatogram with the same solvent yielded auraptene (yield, 
0'0087%) and lupeol (yield, 0.12%). Auraptene, C,.II„0„ m.p. 71® was purified by 
several crystallisations from methanol and lupeol, from ethyl acetate. Further 
elution with ethyl acetate furnished marmin in small quantities (0-02 ). 


160. Conversion of Yohimbine to Yohimbine. 

vS. GHOSAE and A. CHATTERJEE, Calcutta. 

Epimerization of yohimbine to /3-yohinibine (at C„) was accomplished earlier 
by Godtfredsen and Vaiigedal (Acta Chein. Scand., 1957, II, 1013), Ee Ilir and 
Watnhoff (Compt. rend., 1958, 246, 1564) and Diassi and Dylion (J. Auier, Cheni, 
Soc., 1958, 80, 3746). It appeared to the present inve.sligators that such inversion 
can be rcatlily induced by a strong hydrogen acceptor in presence of any alkoxide 
ion when the corrcsptmding /3-keto ester will be formed. The latter upon stereo- 
spocific reduction with sodium borohydride would produce the desired thermo¬ 
dynamically stable C,,-epimer. The reaction would be initiated by proton transfer 
from the alkaloid to the hydrogen acceptor, 

It.'iscd oil this idea yohimbine was refluxed with fluorcuone and sodium 
incthoxide in dry benzene for 20 hours. Yohimbinoue, Cj,II,,N,0„ ni.p, 256°, dec. 
i\as obtained in practically quantitative yield. It formed orange-red needles of 
D.N.P.II. sulphate, m.p. 290®, dec. Yohimbinoue upon reduction with sodium boro¬ 
hydride in methanol yielded ^-yohinibic »cid which was converted into /?-yohimbine 
by niethylation with dry methanolic hydrochloric acid (an overall yield, 30%). 


161. Synthesis of Rhetsinine, an Indolequinazoline Alkaloid of Zanthoxylum 
rhetsa DC. 


A. CHATTERJEE and J. MITRA, Calcutta. 

Rhetsiniiie, C,,Il,,0,Nj, m.p. 192® (dec.), is an optically inactive, yellow, 
carbinolamine base of Zanthoxylum rhetsa. The constitution of this alkaloid was 
projiosed from the studies of its properties and several degradation reactions. 

The synthesis of rhetsinine has been achieved by the present investigators by 
an unambiguous method which proves the validity of the structure advanced 
for rhetsinine. 

For the desired synthesis N-niethyl anthranilic acid was converted by ethyl- 
chloroformate into N-methylisatoic anliydride. It reacted with tryptamine forming 
3-/)-0-niethylaminobenzoyl-aminoethylindole. The latter upon subsequent condensa¬ 
tion with ethyl orflioformate furnished dl-evodiamine, a colourless base, C,.H,,ON„ 
m.p. 272°, dec. 

To an acetone solution of evodiamine, 100% aq. KOH was added. The alkaline 
solution was oxidised by permanganate (in acetone) at 0°. The yellow rhetsinine 
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chloride, C,JJ„NjO Cl, decomposing at 220° and melting at 243°, was prepared. 
An aqueous solution of rhetsinine chloride upon basification with sodium carbonate 
gave rhetsinine, which crystallised from chloroform and finally from alcohol in 
yellow leaflets, Cj,H,,O^N 3 , m.p. 192° (dec.) (yield, 20% of the theoretical). It was 
identical with the natural product, rhetsinine, in every resjMjct and their absorption 
spectra both ultraviolet and infra-red were superiniposable. * 

The o.\idation has proceeded at Cj is proved by the fact that (a) scission 
products of the synthetic base during alkali hydrolysis were dihydropyrid-(3-4-b)- 
indole-l-2one and N-methylanthraiiilic acid and that (b) reduction of the base with 
sodium boroh\dride furnishes dl-evodiaminc. 


162. Studies on the Constitution of a New Lactone Fraxinifolin, isolated from 
Evodia frsucinifolia Hook.f. 

SUNIL KUMAR TALAPATRA, Calcutta. 

h'roin an ether extract of the .stem-bark of Evodia fraxinifolia Hook. f. (l‘ani. 
Riitaccac), a new lactone, designated as ‘fraxinifolin’, has been isolated in pure 
and homogeneous state. It crystallises from alcohol in colourless glistening needles, 

m.p.' 279-80° (dec.) -101-5° (C. 1-33 in chloroform) and -89-1° (C, 2-11 in 

pyridine). The molecular formula by Rasl's method is (although the 

formula cannot be ruled out at the moment). The equivalent Weight, 

(237), indicates the presence of two lactone rings. It is free from niellioxyl and 
nietliylenedioxy groups and contains two active liydrogen atoms and at least two 
C-niethyl groups and shows the absence of acel\l or ester groups. lUirliclds 

re^vgent suggested the i^resence of a /i-substitiitefl furan ring which is also supported 
by spectral analyses. The absorption i>eaks support the presence of O-II, conjugatcfl 
ethylenic double bond and ether bridge (of furan) respectively, and the bands at 
lv 386 and 1365 cni'’^ might be due to the preseJice of a gcmdiinethv 1 fuiuiion. 
Fraxinifolin exhibits such peaks as could be associated probably witli the C —O 
stretching vibrations of a saturated y-lactone and 5 -lactone rcsix^ctively. A kctonic 
carbonyl has been confirmed b)^ the spectruili and the formation of an oxime. The 
formation of O, O-diacetyl derivative, Cj^Hj^OsCCOCHg),, indicates the i)resence of 
tw'o hydroxyl groups in the parent substance thus accounting for the two active 
liydrogen atoms observed. Krpm these observations the eight oxygen atoms in this 
compound have been accounted for. Reactions with bromine and liydrogen have 
been studied. 

Work on the hydrogenation i^roducts and on the constitution of fraxinifolin 
are in progress. 


163. Studies on the Resolution of Aegeline, An Alkaloid-Amide of Aegle 
marmelos Correa. 

S. K. vSRIMANY and A. CHATTRRJRK, Calcutta. 

Aegeline (N- {^-hydroxy-^-p-methoxy} plienylethyl-trans-clnnamamide), Cj^HjpOjN, 
m.p. 176^ isolated from the leaves of Aegle marmelos Correa is optically inactive 
although it contains an asymmetric carbon atom. This property lias been suggested 
to be due to the geometrical stereochemistry of the molecule or dee to spontaneous 
racemisation of the optically active N-{ ^S-liydroxy-iff-p-methoxy}-phenylethylamihe, 
the basic component of aegeline. The latter alternative appeaers to be more 
plausible from the following investigation. dl-N-{i3-Hydroxy-/3-p-methoxy} phenyle- 
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thylamiiie upon resolution with d-cauiplior-jff-sulphonic acid from acetone solution 
yields d-caniphor-/3-sulplionate of one euantiomorph, m,p. 169^, [ar] = + 15-3^ in 
water, in preponderant quantity (90%) which shows that asymmetric Iransformatioii 
proceeds during this resolution. The base liberated from the above salt under mild 
conditions crystallises from methanol in stout transparent rods. It is extremely 
liygroscoi^ic, melts at 40° but soon solidifies, the ni.p. of the solid mass being 72° 
(same as that of the dUbase). The base liberated from d-cainphor-/i-sulphonate shows 
no optical rotatory power ajid upon condensation with trans cinnainojd chloride 
yields dl-aegeline. Further studies on the resolution of the base by other methods 
are underway. 


164. Synthesis of Bergamottin. 

A. CHATTERJEE and B. CHAUDIIURY, Calcutta. 

Bcrganiollin (S-geranoxy psoraline), C.JIjaO,, m.p. 59°, was isolated by Spdth 
and Kainralli in 1937 from Bergamot oil (Clieiii. Ber. 70, 2272, 1937) prepared from 
( itriis berganiia Risso. We have been able to synthesise bergamottin. The starting 
juaterial for the purpose is bergaptol m.p. 280°. It was prepared according to the 
method of Spilth and Kubiczek (C'heni. Ber. 70, 1253, 1937). Bergaptol was refluxed 
for eight hours with geranyl cliloride prei)ared according to the method of Forster 
and Cardwell in presence of sodium ethoxide in absolute alcohol. The reaction pro¬ 
duct was freed from the solvent under vacuum. The ether soluble portion of the 
residue was washed with 5% aqueous alkali to remove unreacted bergaptol, con¬ 
centrated and chromatograpbed on alumina followed by elution \vith ether. Berga- 
moltin ai)peared in earlier fractions. It crystallised from ethanol in colourless 
flakes, m.p, 58°, yield, 7-5%. Elementary analyses were in excellent agreement 
with the formula It suffered thermal decomposition at 200° forming 

bergaptol, m.p. 280° and the latter upon metliylation with diazomctliane formed 
bergapten, m.p. 188°. 


165. Studies on 2-BenzyIidine-4-Quinazolone8 prepared from Anthranilamides and 
Phenylacetic acid* 

S. K. ROY, S. GHOSH MAJUiMDAR and A. CHATTERJEE, Calcutta. 

It was observed that N,-methyl-aiithraiiilamide reacted with phenylacetic acid to 
produce N,-ttieth>]-2-benzylidine-l :2-diliydro-4-quiiiazoIone. 

As fi test for the general applicability of this reaction in tlie preparation of 
2-f)enzylidine-4-qu^azolones, further synthetic experiments have been j^erformed. 
It has been possible to demonstrate that the reaction is a general one and antlira- 
nilamides with or witliout substitution at upon interaction with phenylacetic acid 
always provide 2-benzyliclijie-4-quinazoloiies but not their 2-benzylcompouiids, al¬ 
though the former regenerate phenylacetic acid during their alkali hydrolysis. The 
latter originates from the quinazolones by a reversible reaction. 

Several 2-benzylidine compounds have been prepared e.g. (1) Ni-methyl-2- 
benzyIidine-4-quinazoloiic, m.p. 155-56°, (2) 2-benzylidine-4-quinazoloiie, m.p. 250°, 
(3) N^-methyl-N.,-phenyl-2-bcnzylidine-4-quiiiazolone, m.p. 165° and (4) N3-phenyl-2- 
bciizyIidine-4-quinazoloiie, m.p. 112° from phenylacetic acid and their appropriate 
anthranilamides according to the method of Chatterjee and Ghosh Majumder. 
Direct evidence for benzylidine moiety in their molecules has been obtained by 
appropriate reactions and confirmed by infra-red absorption at 6-2 fJt (for exocyclic 
double bond). 
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166. Tinosporinef the New Bitter Principle of Tinospora oordifolia Miers. 

A. CHATTERJKR and S. GHOSH, Calcutta. 

Tinosporiiie is the neutral bitter principle of the root of TUiospora oordifolia. 
Miers (ham. Menispermaceae). '^'he compound (yield, 0*02%) is soluble in methanol 
and clhanol and insoluble in other organic solvents. Tinosporiiie crystallises from 
methanol in prisiiialic leaflets. Elementary analyses of the compound, iii.p. 254° 
(dee.) suggest its composition as which is in good agreement with its 

molecular weight determined by the method of Rast. It is optically active and is 
free from carbomethoxyl and methylene-di-oxy groups. The presence of a hydroxyl 
and a fiiran ring is strongly indicated by the infrared ((Nujol) vSpectrum of the 
compound. In the carbonyl region it has two strong hands showing an uncoiljugated 
ketone, characteristic absorption of which is discernible in the u.v. region (270 ni/x). 
A lactoiiic function is also evidenced. The absorption maxima in the far ultraviolet 
(210 111 / 1 ; in ethanol) €, 7540 suggests that tinosporiiie contains a furan ring, an 
uncoiljligated ketone, a hydroxyl and a six menfljered lactone. Further work on 
this compound is in progress. 


167. Role of Electronic, Steric and other Factors in Dieckmann Cyclisation : 

The Cyclisation of Ethyl 2-MethyIpentan-l,2,5-tricarboxylate. 

JADUGOPAL DUTTA and RABINDRA NATH BISWAS, Calcutta. 

\ 

TIic cyclisation of ethyl 2-niethyl-penlan-l,2,5-tncarboxylate, lias been invesli- 
gatcfl in polar and noii-poIar solvents and at temperatures ranging from 80-135°. 
The chief product on hydrolysis of the resulting /?-keto ester was l-iuethyl-2-oxo- 
cyclopentylacctic acid, rather than tlie isomeric l-nicthyl-3-oxo-cyclohcxaiiecarboxylic 
acid. This finding is in harmony with the observations of Chakravarly and 
Batierjee. A mechanism is proposeil to explain the case of formation of l-Me-2-oxo- 
cyclopentyl Ac. acid rather than l-Me-3-oxo-cyclohexane Carb. acid, in light of the 
conformational analysis of the transition slates. 

The transition stale for the sixmembered cyclisation product involves a strong 
1,3-diaxial interaction, where as in the transition state of the five-membered product 
no siu-h significant interaction can be observed. Arguments of Chakravarti basetl 
on the jxi.sitive (electron releasing) character of the methyl group does not peem 
to be satisfactory in the light of the mechanism suggested. 


168. Hydrolysis of Indian Dioscorea with Saponases. 

R. N. CHAKRAVARTI, (Mrs.) D. CHAKRAVARTI and M. N. MITRA, Calcutta. 

As a result of a survey of the yams of Indian Dioscorea plants carried out in 
our laboratory it was possible to discover two rich Indian sources for diosgenin, 
viz., Dioscorea delloidea (Kins) of Kashmir and Dioscorea prazeri (Kuknrtorul) of 
Darjeeling. A simplified method was also developed for isolation of diosgenin from 
these yams. Dater Rothrock, Hainmes and McAleer isolated diosgenin from D. 
harbasco by the direct hydrolysis of the dried powered yams with hydrochloric acid 
and subsequent extraction of the crude hydrolysed mass with a solvent. Recently 
this method was applied by Vishwapal, Handa and Chopra in the case of D. deltoidea 
and by us in the case of D. prazeri. The method has one disadvantage, however, 
as significant amount of 25D-spirosta-3 :5-dictie is formed by the action of hydro¬ 
chloric acid on diosgenin. 

Wall and Krider demonstrated that agave juices contain saponases suitable- for 
conversion of Dioscorea saponin to sapogeiiin. We tried this method for isolation 
of diosgenin from D. prazeri and D. deltoidea, and the details of process have been 
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deijcribed. Crystalline residues were obtained in both cases. In the case of D. prazcrl, 
the residue on further purification by crystallisation from alcohol gave diosgenin, 
m.p. 203-4°; yield, 2-8%. In the case of D. deltoidea, however, the crystalline 
residue on further purification by crystallisation from alcohol gave a product, m.p. 
180-182°. This product is still under investigation. 

169. Caustic Potash Fusion of 1-Methyl Indole and 1:2-Dimethyl Indole. 

. S. BOSK, Kanpur. 

1-methyl indole and 1 :2 dimethyl indole upon fusion with caustic i?otash at 
300° for five minutes produces respectively indole and indole-2-Carboxylic acid. This 
demonstrates that iluring alkali fusion, elimination of methyl group associated with 
indole nitrogen atom takes place, as a result of which N-melhyl indole and its 
derivatives always furnish indole compounds and not-Ind-N-methyl substances. The 
above observation is in conformity with our previous finding in case of rauwolfinine, 
the alkaloid of Kaiiwolfia serpentina Bcnth. Rauwolfinine on caustic potash fusion 
furnishes barman and not Ind-N-methyl liarman. 


170. Studies on Indigoid Dyes. 

J. C. BANKRjr and ARUN KUMAR SINII.A, Patna. 

Three new dyes have been synthesi.sed by the condensation of 5-iodothioindoxyl 
with yff-naphtho-qiiinone, glyoxal .sodium bi.sulphite and terephthallic aldehyde. 

Their absorption and other properties have been studied. 


171. A Synthesis of Octahydrodemethoxydeoxydeacetamidocolchicine. 

I). NAvSlPURI, (Miss) U. RAKSHIT and (Miss) M. GUHA, Calcutta. 

‘Colchicine was degraded to octahydrodemethoxydcoxydeacetamidocolchicine by 
Rapoport ct al, under conditions in ivhich any rearrangement could po.ssibly be 
excluded. It was telt that a .synthesis of this compound, which contains the intact 
carbon skeleton of colchicine, would definitely ctablish the seven-membered tropo- 
loid nature of ring C. So far all attempts to .synthesise this compound however, 
failed. 

During our investigations of .seven-membered ring compounds, w'e found that 
ethyl a-(y-3 : 4 :5-triniethoxyphenylpropyl)-)3-oxosuberate could be cyclised to the 
dicarboxylic acid by polyphosphoric acid. The corresponding ester on Dieckmann 
cyclisation and sub.seqaent hydrolysis yielded the ketone, which, on Huang-Minlon 
reduction, gave the desired compound in good yield. The identity of this compound 
with that derived from colchicine was established from m.p. determination, identical 
infra-red and ultra-violet absorption spectra and formation of identical epoxide. 


172. Synthesis of Seven-memhered Ring Compounds. Part II. 

R. ROY, (MX.SS) U. RAKSHIT and D. NASIPURT, Calcutta. 

‘In continuation of our synthetic investigations in seven-memljered ring com¬ 
pounds, we found that Bougault’s type of cyclisation of appropriate )3-oxoesters could 
be conveniently utilised for the synthesis of polycyclic systems containing one or two 
.seven-membered rings. For this purpose, v-m-methoxyphenylpropyl bromide was 
condensed with ethyl j8-oxipimelate and the resultant )ff-oxoester was cyclodehydrated 
with polyphosphoric acid to give the dicarboxylic acid, the dimethyl ester of which 
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on Dieckniann condensation and subsequent hydrolysis yielded the ketone '(V). 
Similarly a-pheuethyl- /J-oxosuberate on cyclodehydration with concentrated sulphuric 
acid at 0® gave 5 -(2-carboxy*3 : 4-dihydro-l-naphthyl) valeric acid, m.p. 124-125° in 
70% yield, which on cyclisation through the corresponding ester yielded the ketone 
(VIII). It is expected that by combination of these two methods, tricyclio systems 
with two seven-membered rings will be made available,’ 

/ 

\_/ 

(V) (VIII) 
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173. Synthesis of Seven-membered Ring Compounds. Part I. 


(Miss) M. GUHA and D. NASIPURI, Calcutta. 


‘In view of the importance of seven-membered ring compounds in tlie studies 
of colchicine and analogues, we were interested in the preparation of polycyclic 
systems with one or more seven-membered rings. As an cxten.->ion of the syntheses 
of liydroclirysene and hydroplienanthrenc derivatives we condensed the methiodide 
of /9-dimethylaminopropiopheuone with the potassium derivative of ethyl /i-oxo])!- 
nielatc. The product on hydrolysis and esterification yielded the methyl ester (111, 
Rr-Il) in about 50% yield. The latter was reduced calalytically and hydrolysed to the 
corresponding propionic acid. Similar series of reactions with the Mannich base of 
2 : 3 : 4-trniiethoxyacetophenone gave the unsaturated ester (III, R^-OMe) which 
was reduced, hydrolysed and the acid cyclised to the diketoiie (V) by treatment 
with polyphosphoric acid.' 


O 

I 

R/ 

R 

(HI) 
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174. Studies on Insecticides, Part I: Preparation of some analogues of D.D.T. 
and their Derivatives. 

J, K. MEHROTRA, (Miss) M. NANDI, A, K. SIRKAR, S. K. SUKHDA, J. P. 
TEWARI, S. D. VERMA and A. N. DEY, Kanpur. 

The object of this series of papers is to communicate the preparation alid pro¬ 
perties of some of the analogues of DDT with a view to elucidate the relationship 
between structure and their biological activity. A large number components have 
been described* 
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175. Chemical Examination of the leaves of Sesbania grandiflora. 

R. D, TIWARI, P. C. GUPTA and vS, S. KHANNA, AllahabacL 

Sesbania grandiflora Linn, belongs to Papilionaceae, vsub-groiip of the Legunii- 
iiosae famih\ Tlie etiianolic extract of tlie dried leavCwS on keeping deposited a 
white flocculant solid wliich after crystallisation from ethanol and recrystallisatioii 
from cIil(in)form gave an aliphatic keto-S-lactone melting point 82°C. 

On boiling with hydriodic acid it gave and with hydrobroinic acid 

Br. On esterification with methanol in presence of sulphuric acid it gave 
C^JL^O^ which was found to contain a hydroxyl group and on acetylation gave 
(COCIIj). The presence of <i ketonic group w'as indicated by the formation 
of a 2 : 4 dinilro phenyl liydrazone. When oxidised it gave palmitic acid and 
another dibasic acid C„IL 404 . 

The existence of a 5 lactone structure is confirmed by presence id a peak at 
5-777 in the I. R. Spectrum, a ketonic group by peaks at 6 057, 6-825 and 7-26 of 
CH, 

^ c— groups by i>eaks at o-485, 6-vl24 , 6*892 and 7*26. 


176. Reactions of Vanadium Tetrachloride with Alcohols. 

R. K. MITLTANI, Delhi. 

Vanadium tetrachloride reads wdth alcohols in cold bezeiie forming the dichlo¬ 
ride dialkoxifle alcoholates VCl^ (GR)„ ROH where R = Me, 1% Py^ , Py ", Bu*' Bu 
Bu and n-pentyl. Under mote vigorous conditions and esi:)ecially with tertiary 
alcoliols, livdrolytic side reactions occur. Heating the dichloride dialkoxide aJeo- 
holales at 150^/0-1 nnn. formed vanadium nxychloide alkoxides, V^OClalOR),. These 
alcoholates were dimeric in boiling benzene, suggesting liexaco-ordinated vanadium. 
'I'lase alkoxidi s exi'hanged alkoxide groups with alcohols. 


177. Reactions of Molybdenum pentachloride with Alcohols. 

R. K. IMULTANI, Delhi. 

Molybdenum pentachloride reacts with alcohols forming tlie dimeric trichloride 
dialkoxides MoCl,(OU). where R~Me, Kl, or Py" in which molybdenum is pro¬ 
bably hexaco-ordinated. Tlicsc compounds decomposed at temperatures above 80° 
in vacuo and gave iiiol\bdenum oxychloride alkoxides. These alkoxides exchanged 
alkoxide groups with alcohols. 


178. Study in Several 5-ChIoroacridines and Benzacridines. 

M. H. ANTANI and A. O. MUNSIII, Bhuj---(Kutch). 

In order to study the effect of Halogen substituents in the nucleus with and 
without (.)CHj group, several substituted diphenylaniinc-2-carboxylic acids, some of 
wliicli are Unknown, are cyclised b}' POCl,. Similarly, two 5-chlorobenzacridines are 
also synthesised, where additional fused benzene ring may be supposed to affect the 
stability. It is found that the 5-chloroacndines when prepared from 2' : 4'- and 
2' 5 5'- dichloro-4 niethoxydiplienylaniiiie-2-carboxylic acids on treatment with POCl., 
gave no corresponding acridones. 3' : 5'-dichlora-4'-inethoxy-diphenylamiiie-2-carboxy- 
lic acid and 3'-5'-5‘trichIoro-4'-methoxydiphenylamine-2-carboxylic acids yield a small 
amount of 5-ch1oroacridme, the most of the acid being converted into acridone; 
while ' : 4'- and 2' : 5"-dichloropheuylamine-2-carboxylic acids gave the correspoiid- 

III— 20 
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ir>g acridoiies only. In the case of benzacridines, acridone formation was not 
observed; bnl 5-chlorozenzacridincs were the products. It seems that methoxy group 
in the acridine nucleus and additional fused benzene ring in the case of benzacri¬ 
dines give stability to the compounds. 


179. Studies on Insecticides, Part I : Preparation and studies of the properties 
of some D.D.T. analogues and their Derivatives. 

J. C. ROY and J. D. TEWARI, Allahabad. 

A con.siderable amount of literature exists on the mode of action of DDT and 
attempts have been made by different authors to it with the type of chemical changes 
which DDT undergoes during the metabolic changes involved. But no such infor¬ 
mation exists for the analogues of DDT. Since such information would be helpful 
for the understanding of the relationship between the constitution and the biological 
activity of such compounds attempts are being made to make a systematic study 
of these compounds from this aspect. In this pajier the experiments carried out 
with 2, 2-(p-bromophenyl)-l, 1, 1-trichloro ethane (.'V) on dehydrochlorination gave 2, 
2-(p-bronio phenyl)-!, 1-dichloro ethylene which on oxidation with chromic acid in 
acetic acid furnished p, p-bromo benzophenonc. On nitration A gave both the di- 
inlro and the tetra nitro derivatives. The former on reaction with sodium methy¬ 
late gave the corresptinding dimethoxy compound formed by the replacement of the 
bromine atoms by the methoxy groups and was confirmed to be identical with the 
same derivative obtained by Shirley et al (J.A.C.S., 1949, 71, 3173). 

Action on Carbonic anhydrasc as determined by the method of IT. Keller has 
shown that none of the above comixmnds except 2, 2-(p-bromo phenyl)-!, 1, 1-trichlcr- 
ethane has any action on this enz\me system. The action of the latter was how¬ 
ever similar to what is observed with DDT on the .same enzymic system. 

180. Electrolytically Regenerated Manganic Sulphate for the Oxidation of Aro* 
matic Hydrocarbons. Part 1 : Oxidation of Toluene to Benzaldehyde. 

M. vS. VENKATACHALAPATHY, R. RAMASWAMY and H. V. K. UDUPA, 

Karaikudi. 

It has been shown that when oxidation of toluene is carried out in the electro¬ 
lytic. cell itself using manganous sulphate as an “oxygen carrier”, poor current 
efficiency for benzyldehyde is obtained for long duration of electrolysis. 

Good efficiency for benzaldehyde is obtained when toluene is oxidized separately 
at a temperature of 50-fiO'^C by reacting w'itli manganic sulphate produced electro¬ 
lytically. 

By using a paste of manganous sulphate in sulphuric acid, manganic sulphate 
reagent is obtained in a concentrated form so that the volume of sulphuric acid to 
be handled to produce a pound of aldehyde is reduced to a minimum. 

The process of oxidation of toluene to benzaldehyde is made cyclic and conti¬ 
nuous by regeneration of manganic sulphate at the anode, after a vacuum treat¬ 
ment for the electrolyte paste of manganous sulphate. 

181. Studies on Jaborandi Alkaloids, Part IV : The Preparation of analogues of 
pilocaipidine, pilocarpine and iso-pilocarpine. 

J. K. MEHROTRA and A. N. DRY, Kanpur. 

In a previous communication we have described a general method for the 
preparation of jaborandi alkaloids. In the present paper the same has been 
Utilised for the preparation of analogues of some of these products. 
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For the purpose Ethyl phthalimide ethyl acetoacetate, prepared from phthali- 
niide acetyl chloride and ethyl maloiiate (see also Dixit, Vcrnia, Malhotra and Dey, 
Ind. Sci. Congr. Abstracts, 1959), was condensed with 1-ethoxy-3-C3’'aiio-2-propene 
and the resultant product w^as hydrolysed giving the analogue of ]iomopiloi)yl amine 
methyl ketone. This on condensation with potassium thiocyanate gave a good yield 
of the 2-thiol pilocarpidine, which on oxidation with ferric cliloride furnished the 
corresix)nding analogue of pilocarpidine. On niethylatiou with methyl iodide it 
gave in turn the corresponding analogue of pilocarpine and ii;o-pilocarpine. Further 
work on the preparation of other analogues is under progress. 


182. Aniline and p-Toluidine Salts of Ethyl-Xanthic Acid. 

R. II. SAHAvSRABUDHEY, J. RUPCHANU and S. VASLSTHA, Varanasi. 

Chemistry of certain alkylammonium ethylxantliates has been described by 
Nainbury. By the interaction of aniline and p-toluidine with free eihylxaiithic acid, 
plicnylammonium- and p-toly)amnioniuni ctliylxnnthates have now been obtained : 
EtO.CS.SHNHjAr. Like aliphatic aminexanthates they decompose on pyrolysis above 
their melting ]X)ints. A quantitative study of this has been carried out. Ethyl- 
alcohol and carboiidisnlphidc and small quantities of liydrogeiisuljdiidc arc evolved 
as gaseous product. The residue was found to consist of considerable quantities 
of the related svnujietricnl diarylthiorarbamidc, the tlnourethane and what appears 
to be the related arylammoniiim salt of aryldithiocarbamatc. This last gave u 
characteristic Donlevy derivative and decomposed on treatment with alkali in the 
exi>ccled quantity of aniline or i>toluidiiie. On prolonged heating the yeilds of 
llie diarylthiocarbamidc were not found to show any marked increase which was 
])erhaps suggestive of the minor role that phenylaniiiioninm phenyldithiocarbamate 
plays as an intermediate in the carbondisulphidc-aniliiic reacticm. Furtlier W’ork is 
in progress to elucidate the above reaction and tlie mechanism of CSa-ArNII^ reaction 
ill general. 


183. On Thiodiazolc Oxidation Products of Thioureas. 

K. vS. vSlTRKSH, S. RLkSHPAMMA and R. TRIPATHT, Varanasi. 

The hydrolytic decomposition of the “tliiodiazoles” from NN'-di-p-tol^dthiourea 
and N-plicnyl-N'-p-tolyllhiourca has been studied. The results once again confirm 
the earlier observations and suggest the probability that the compounds may in 
reality be benzthiazole derivatives. The details of tlie reactions and treatments have 
been discussed in this paper, 

184. Some further Reactions of Tetraphenyl Formamidine Monosulphide Hydro- 

bromide. ^ 


K. S. SURESH, Varanasi. 

The tetraphenyl formamidine mouosulphide hydrobromide when treated With 
bromine in chloroform gave a perbromide CaJIasN^S Br^. When this perbromide 
was reduced with a strong aqueous potassium iodide solution in presence of chloro¬ 
form decomposition products of the nionosulphide hydrbromide viz,, triphenylguani- 
diiie and plienylisothiocyanate were found In the chloroform layer but not the 
‘'tliiodiazole^' from which it is evident that the perbromide is of the monosulpliide 
hydrobromide. However, on treatment of the monosulphide hydrobromide with 
bromine in alcoholic medium no perbromide separated; subsequent basification gave 
HugershofPs thiodiazole in good yield. 
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Perbroniide from tlic liydrobromide of Hugershoff’s Ihiodiazole (3 :5 diphetiyl- 
iniino-2 :4-dipbenyI-l ;2 :4 thiodinzole), prepared by treating the hydrobromide with 
l)romine in a inixlure of benzene and chloroform, proved to be a mixture of per- 
Ijroinides, and was not identical with that obtained from the monosulphide 
livclrobroiniclc. 

By the action of tliiojiylchloridc on the monosulphide hydrobromide in chloro- 
ff)rm a trace of 2-phenylaininobcnzthiazole and a large quantity of another product 
was obtained which could not be pnrifilioth Reactions with the product suggested that 
the coinpouiid most probably is an addition product of thioiiylchloride and iiiouo- 
siilphide Iiydrobroinide. 


185. 2-Ai-ylguan!dobenzthiazole and Thiodiazole Isomerides of Certain Hector’s 
Bases. 


K. S. SURKSH and C. 1\ JOSHUA, Varanasi. 

Hector’s ba^es are most easily formed by the oxidation of N-aryl or NN'-diaryl 
thif)carbamide6. The one obtained from phcnyUhi(;carbami(le is believed to be 
2 ;4-diphenyl-3 :5-diiinino-l :2 :4-tliiodiazole. But this structure is vet unconfirmed. 
There are many other ‘Thiodiazole’* possibilities and besides, t^ince the arylthio- 
carbamides easily form benzthiazoles by oxidation, it w^'ls not unlikely tliat HeiToi’s 
bases were benzlhiazole derivatives. Out of the two probable benzthiazole deriva¬ 
tives isomeric wa'th the above “thiodiazole”, viz., 3-pliciiylformamido-2-iminobeiiz- 
thiazole and 2-pheiiylgiinnidobenzthiazolc, the latter was synthesized by condensing 
in presence of lead oxide (i) N-pheiiyI-NT(2-ben/thiazolyI) thiocarbamide with 
alcoholic ammonia and (ii) jihenylthiourea w ith 2-aininobenztliia/ole; m.]). 155^. 

.IT The formation of a new Hector’s base C\oH,^N,vS ni.p. 109^ by the bromine 
oxidation of a mixture of phenylthiuurea and thiocarliaiiilide was reported in these 
abstracts tl959, p i35). Isomeric bcnztliia/ole dernative : 2“iiiphciiylgiKniid<) bciiz- 
thiazole m.p. 135° was prepared by condensing in presence of yellow lead oxide 
(i) N'phenyl-N' (2-benzthiazolyl) thiocarbamide w’itli aniline and (ii) 2-ammobenz> 
thiazole w'ith Ihiocarbanilide. Another isomeric conipouml 3 :5 dipheiiylimino-2- 
plienyl-1 :2 :4-thiodiazole was obtained by the oxidation of N-diphenylformamido' 
N'-phenylthiourea, ni.p. 133° (Found C H 4d)0, N 16-71, S 10-2%, oak. for 

U^oHj^N^S, C 69-7, ff 4-6, N 16-28, vS 9-3%). Both these compounds were found 
different from the ab<we referred to base, m.p. 169°. Further work is in progress. 


186. interaction of Aromatic Amines with Aryl-substituted Thiurets. 

S. N. DIXIT, Varanasi. 

The interaction o( aromatic primary ainines with arylsiibstituted thiurets has 
l)ten reported to give “arylguanido arylthiocarbamidcs”. Suresh (Current science; 
a iu)te under public^ation) has recently shown that the product of the reaction of 
aniline and phenvl thiuret is 3 'SdiphenylaniiiK)-! *2 :4-thiodiazolc and not “phenyl- 
guanido phenylthiorarbamide” as reported by Fromm & Vetter. Tlie reaction has 
IKW been examined with the foITowing pairs of reactants; (I) p-lolylthiuret and 
p-toluidine, (ii) p-tolyllhiiiret and aniline, (iii) p-plienetylthiuret and aniline and 
(iv) Phenylthiuret and p-phenetiditie. It has been found that if the reaction is 
allowed to prweed for a short duration of time only (15 minutes) at waterbath 
temperature, the main product of the reaction is N-arylformamido-N^-arylthk> 
carbamide. The identity of this has been confirmed in every case by synthesi.s 
from appropriate arylguanidine and arylisothiocyanate. If the reaction is carried out 
for a longer time the main product is 3 :5-diarylamino-1 :2 :4-thiodiazoIe which is 
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identical with the thiodiazole obtained by the oxidation of the above referred to 
"-elated N-arylfonnamido-N'-aryltliiocarbaiiiide. The mechanistn of the reaction has 
been discussed. 

It is further found that the so-called anhydroacylarylguanido arylthiocarbamides 
described by Froniin and coworkers are identical with the above referred to related 
thiodiazoles. 


187* Interaction of Uopersulphocyanic Acid with Methyl Amine. 

S. N. DIXIT, Varanasi. 

The interaction of isopersulphocyanic acid with aromatic amines is known to 
give arylsubstituted dithiobiurets. The reaction lias now been extended to aliphatic 
amines. With methylamine the product obtained as indicated by its analysis and 
reactions is most probably the methyl ditliiobiuret; ^leNIT.CS.NII.CS.NHo. This 
last undergoes a series of changes as have been oliserveil with jdienyl- and other 
ar\Idjthifjbiiirels. For instance, when treated with iodine it gave a yellow liydrio- 
dide presumably of tlic corresponding Ihiuret whicli when treated W'ith ammonia 
preeipitated sulphur and formed methylforniauiido thiourea m.p. 154-55°C. This, 
like tlie iiietlnIfoniiainido thiourea fibtained by the condensation of methylisothio- 
cyanate and guanidine carbonate, lakes up iodine and forms an oxidation product 
which is under examination. 


188. Synthesis of compounds analogous to Entamide. 

A. 13. Si?N and (). P. ATADAN, Liickiiow. 

Compounds analogous to lintaniido (2,2-dichloro-4'-hydroxy-N-methyl acetanilide) 
a new amoebieide introduced hy JicKils Pure Drug Co , Ltd., ivnglaiid, which is 
reported to jKissess high ainoebicidal activity (Bristow^ ci al, Trans. Roy. vSoc. Trop. 
Med. Ilyg-, 1056, 50, 182) have been syiilbesised. This work reports the syiitliesis 
of eight alkylamino conipuuiids \iz., 2-chloro-4-N-alkylamino phenols, 2-cliloro-4-l9- 
alk^Iamiiur auisolcs and 5-iodo-2-N-alkylaimno toluenes. The diohloro acetanilides 
of these conuxnuids and of 2-chk)ro-4-aniino i>henol, 2-chloro-4-aniino anisole and 
5-iodo-2-aniino toluene were also prepared with a view U> test tliein as antiamoebic 
agents. 


189. Synthesis of some Nitrophenothiazines. 

A. 11. vSKN «iul A. K. ROY, Lncknow. 

Scvenil nilrophciiolhiaziiie.s Jiave been prepared with a view lo study their anti¬ 
bacterial activity. 

'J'lie nitrophenothiazines v.ere prepared hy the Smiles rearrangement of he 
corresponding diplienylsulphides with sodium hydroxide. 

'J'he required diphenyl-sulphiilcs were obtained from 2, 4, diuilro chlon)benzene, 
J-cliloro*4, 6-diuitro-3-etliyl benzene and ethyl 2-chloro-3, 5 diiiitro benzoate by con¬ 
densing with the sodium salt of 2-aniino-5-cliloro thiophenol, 2-amino-5-methyl 
tliiophenol, 2-amiiio-5-cliloro-3-methyl thiophenol and 2-amiiio-5-bromo thiophenol hi 
absolute alcohol. 

Tlic thiophenols were prepared according to the method of Farrington and 
Warburton (Australian J. Chem., 1965, 8, 545). 
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190. Possible Antiamoebic Agents, Part X. Compounds based on the partial 
structure of Aureomycin. 

A. B. SUN, S. Iv. ARORA and Y. D. KUI/KARNI, lyucknow. 

5-&u!jbtituted-3-acelo-2-2'-dihydroxy benzoplienoiies, resembling the partial •struc¬ 
ture of Aurcomyciu, have been synthesised with a view to testing their antiamoebic 
iictivil-y- 

Attcmpls to prepare these benzophcnoiics by Oie Fries migration of (a) Phenolic 
enters of vSalicyclic acid or (b) plienolic esters of Aspriii were unsatisfactory. Further 
the fusion of xaiilhone ring witli KOII also did not yield the required compound. 
The desired dihydroxy benzophenoncs were prepared successfully and in good yields 
by the Fries migration of the esters which in turn w’ere obtained by refluxing the 
benzene solution of 5-substituted (viz., chloro, methyl and tert.-butyl)-2‘hydroxy- 
acetophenones and 2-metlioxy-bcnzoyl chloride in the presence of magnesium 
ribbon. The ketones wore characterized through their 2 :4-diiiitrophenyl-hydrazones. 


191. Isoquinolines as Potential Antispasmodics. 

A. RAYCHAUDIIURT, Calcutta. 

3-Carbox-piperidino-fsaquinoliiie has been prepared by reacting ethyl Csc^quiiio- 
line-3-carboxylate wdth piperidine. On reduction wdth lithium aluminium hydride it 
is oxixrcted to afford 3-piperidino-niethyI-i5(7quinolinc. 

3-Benzyl i.soquiuoline (I) was prepared for antispasmodic screening to observe 
the effect of a benzyl grouj) at the 3-posilion of the f^oquinoline nucleus instead of 
a substituted benzyl group at 1-position as found in Papaverine. (T) was claimed 
to Jaave been synthesized together with isomeric 4-beJizyl-/5(;quinolinc by Rugheimer 
by reacting ben7aldch\de with benzoyl tetrahydro/.saquinoline. But the physical 
characteristics of 3-bcnzyl-/5oquinc)Iine, synthesized in this laboratory by an unambi¬ 
guous method, are at variance with those of Riigheiiiier. (I) has now been 
synthesized by subjocliiig the formamido compound, obtained from the Iveuckart 
reaction of dibenzyl ketone, to Bischlcr-Napieralski cyclisation and siibsequeiit de¬ 
hydrogenation of 3-bcnzyl dihydro i^oquinoline. Dibeuzyl ketone required for the 
synthesis was olitained by hydrolysis of a-phenylacetyl benzyl cyanide, prepared by 
reacting ethyl i)hcnylacetate with benzyl cyanide in presence of sodium othoxide. 

3-Benzyl kvoquinoliiie was broiniiiated at the 3-position and reacted with piperi¬ 
dine to afford 3-(ct-rpiperidy)-beiizyl f.s'{?qiiinoHne (II) which can be regarded as a 
basically substituted 3-mcthyl isoquinoline. (II) has been characterised as picrate 
and phosphate. 


192. Isoquinoline Derivatives, Part VI 

T. N. GHOSH, Calcutta. 

lithyl a-aeetamido-a-ethyl (or propyl)-)9-plienyIpropionate (I), when subjected to 
fiischler-Napieralski cyclisation with phosphorus pentoxide in an inert solvent, has 
furnished the fully aromatised i^oquinoline derivative, namely, 1-metliy 1-3-ethyl (or 
propyl) fioquiiioline (II). The structure (IT) has been established by an independent 
synthesis : Benzyl ethyl (or propyl) ketone, when subjected t6 Leuckart procedure, 
has yielded l-phenyl-2-£ormamido-butane (or pentane) (III). Hydrolysis of (III) has 
given l-phenyl-2-aniino-butane (or pentane), the N-acetyl derivative of which, when 
treated with phosphorus oxychloride, yields 1-melliyl-S-ethyl (or propyl)-3 :4-dihydro- 
f5oquiiioline (IV). Dehydrogenation of (IV) over Pd-C in tetralin has furnished (II). 
It is significant to record that during the similar conversion of the a-metliyl analogue 
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of (I), namely, etliyl (z-acetatnido-a-metliyl-/?-pheuylpropionate to 1 :3-dimethyl- 
/ 5 ^?quinoHne carbon monoxide is now foinid to be eliminated, as identified by a 
solution of sodium palladious chloride containing sodium acetate and confirmed by 
ammoniacal cuprous chloride adsorption. This gives an insight into the mechanism 
of the above reaction, which evidently involves cyclodchydration and elimination 
of carbon monoxide and consequently, of ethanol. 


193. Search .for New Aniispasroodics, Part IX. 

T. N. GHOSH and A. RAYCHAUDHURI, Calcutta. 

1 -Phenyl-1 -(jf>-methoxy) beiizylidenc-propan-2-onc (I), obtained by condensation 
of benzyl methyl ketone with anisaldeliyde in presence of hydrochloric acid, has been 
condensed with paraformaldehyde and i>iperidine to furnish l-plienyl-l-(/)-methoxy) 
benzylideiie-4-piperidino-butan-2-one (II). On catalytic hydrogenation, (II) has given 
1-phenyl-1-(^-methoxy) benzyl-4-piperidino-butan-2-one (III). It is significant to 
o1>serve that 1-phenyl-l-(/>-methoxy) ben7.yl-propaii-2-one (IV), obtained from (I) by 
catalytic hydrogenation, has given the same base (III) when reacted with para- 
foriiialdeliyde and piperidine, showing lliat in such ketones the methyl group is mure 
reactive than the nicthynyl, for Mannich reaction. 


194. Synthesis of Biguanides as potential Hypoglycemic Agents, Part IL 

U. P. BASU and T. N. GHOwSH, Calcutta. 

In a prcvi(nis ronnnuiiication the synthesis of a nunibor of mono-substituted 
biguanides, mcluding N^-phenylethylhiguaiiide (known as DBI) lias been recorded. 
In the meantime much useful information on the hypoglycemic action of DBI has 
been available. Altliongh the clinical reports are encouraging and the drug has 
been found to be useful in mild diabetic patients, it lias certain annoying side-effects 
which are restricted to gastroiiPestinal tract. In view of these observations, chemical 
modification of DBI is considered necessary and hence the synthesis of niono-substi- 
tuted biguanides has been continued. N‘-dibcnzylmethylbiguanide, N'(a-methyl-/?- 
])henyl) ethylbiguanide, N‘-(a-ethyl-/?-phenyl) ethylbigiianide and N'-( 2 -propyl-iff- 
pheiiyl) ethylbigiianide have now been synthesised in the form of hydrochloride hy 
reacting dicvaueliamide with the respective amine at an elevated temperature. 
I-Phenyl-2-amiiio-butaiie and l-phenyl-2-aminopcntane, required for the preparation 
of the last two biguanides, have been conveniently prepared by subjecting benzyl 
ethyl ketone and benzyl projiyl ketone resi>ectively to T^euckart x>rocedure. 


195. Investigations on Stephani, hernandifolia Walp. Part I. 

B. K. MOZA Calcutta. 

No systematic investigations seem to be on record regarding the constituents of 
Stephania hernandifolia Walp. In this connection, some preliminary observations, 
that constitute the present work, reveal that it contains alkaloids, steroids and fats 
as the main constituents. The nlkaloidal content appears to be maximum in the 
roots (2-72%) followed very closely by that of the rhizomes (2-5%) and least in 
the leaves (0*06%). For the identification of various alkaloids present in this plant, 
paper chromatographic and paper electrophoretic methods have been developed. 
The Whatman No. 1 paper is first soaked with the lower phase of, Mcllvaine sodium 
phosphate-citric acid buffer pH 2*2 and butanol solvent system, dried and then the 
chromatogram is developed on it with the upper phase of above solvent pysteni, 
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'I'he spots of alkaloids are identified under ultraviolet light and by spraying the 
paper chroniatograin with the modified draggendorf reagent. Four main alkaloids 
and two trace alkaloid.s have been thus identified in the roots and rhizome.s of the 
above plant, A satisfactory separation of the four main alkaloids of roots and 
rhizoines by paper electri>phc>resis using Mcllvaine phosphate-citric acid* buffer 
pll 2-2 at 210 volts for six hours, is also described. It is of interest to note that 
the leaves of the plant contain mainly only one alkaloid and differ in this respect 
from its roots and rhizoines. 


196. Synthetic Studies in Resin Acids, 

N. K. BASIJ and A. K. DAS GUPTA, Calcutta. 

An approach is being made for the stereospecific synthesi.s of the bicyclic acid 
(I, Ghatak, Saha and Dutta, J. .\iner. Chein. Soc., 79, 4487, 1957), 




CH, 

/n 





\/ 


(I) 


CH, 


Ktliyl hroinoncelate was coiulensed with I, 10-(limct]iyl-2-keto-'■''-octalin in 
presence of pot. /r/t. ainylatc in benzene (Stork and vSchulenberg, J. Amer. Cliem. 
Soc., 7^, 250, 1956) to yield ethyl, 1, 10-dimethyl-2-keto-^**-octfilin-l-acetate (b.p. 
135-142°/0-6 mm,). 'I'he keto-ester was condensed witli ethylene dithiol in presence 
of anhydrous zinc chloride and the crude condensation product on .alkaline Iiydro- 
lysis yielded the solid thioketal acid (iii.p, 214^); methyl ester (ni.p. 100^, diazo- 
nietliane metliod). The methyl thiokelal-ester was desiili>hiirised by boilinj^ with 
Raney nickel in ethanol to yield methyl 1, lO-diinethyl-^^-octaliii-l-acetate (b.p. 
114^/5 mm.), which on catalytic hydrogenation with 10% Pd-C in acetic acid solu¬ 
tion yielded methyl 1, 10-dimethyI-l-acetale (b.p. 130^/6 mm.). The slereochemistrv 
at the ring junction of the saturated ester should be trans as it is obtained through 
the reduction of the Jiindred ring-junction double bond (vStork ct at, loc. cit,; 
Gliatak, Ray and Datta, J. Aincr. Cheni. Soc., in Press). The above ester was 
condensed wnth excess of phenylniagnesiuin bromide and the crude carhinolhydro- 
farhon mixture was subjected io oxidation with chromic acid in acetic acid to yiehl 
the acid (I) as a glassy solid. Kxperiineiils for the isolation of crystalline bicyclic 
acid (1) through chromatograph over silica gel are being continued. 


197. Synthetic Studies in Terpenoids. 

vSOrMYKNDRAIvAL MUKHI5RJER, Calcutta. 

In the course of the total synthesis of bicyclic-diterpenoids, the preparation of 
1 :l-diraetliyl-^^ *®-octalin-6-one (I) was described (Mukherjee and Dutta, Proc. Ind. 
Sci. Cong., Part III, p. 130, 1958). Present communication de.scribes further studies 
with the octalone (I) to introduce functional groups at the required positions. 

Conjugate addition of cadmium dialkyl alsci failed under all experimental con¬ 
ditions so far tried. Attempts were iie^fct made to introduce the angular methyl 
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group through conjugate potassium cyanide addition, hydrolysis and reduction of 
t]je corresponding ester to nietliyl. The unsaturated ketone (I) was allowed to react 
with potassium cyanide and a series of products were isolated. Neutral fractions 
afforded a keto-aniide, m.p. 169-170° and hydroxy-lactam, m.p. 264-265° which were 
also evident from • infra-red showing corresponding strong bands. The acidic frac¬ 
tions, on esterification, gave the desired keto-ester, 1 :1-dimethyl-10-carbomethoxy- 
decal-6-one (b.p. 123-125°/-5 mm.) in a very poor yield. To build up the aliphatic 
Cfi-chain present in the resin acids mentioned earlier (Mukherjee and Dulta, loc. 
cit.), ellivl 6-bromo-/?-inethyl valerate b.p. mm.j was condensed with the 

octaloiie (I) whereupon 1 :l-dinittliyl-5-(7-ethyoxy-carboiiyl-/^-iuethyl Inityl)-^^ **’-octa- 
Iiu-6<me (b.p. 172-173°/0‘4 mm.) was obtained. 


198. Synthesis of ethyl 2,6-dimethylnonae-l,9-cl!carboxylate. 

J. R. MAHAJAN, Calcutta. 

To build up a tcn-iiKuiibcrcd ring carrying /3-kelo-ester system, ethyl 2,6-di- 
iiiethylnonae-I, 9-dicarIjoxylate (I) was prepared according to the following scheme. 
However, it failed to give the desired product on ring-closure by high-dilution 
technique. 

The condcMisation pn.'dnct frcmi 5-acetylvalerate and etlnl cyanoacctate w’as 
reduced (Pd-C), hydrolysed and subsequently cslerified to afford ethyl /?-methyI- 
suberale in an excellent yield. This on ring-closure under high-dilution technique 
and mctliylation of the product in situ gave 3,7-diinethyl-7-carbethoxycyclohepta- 
iione. Hydrolysis afforded 3,7-dniiethylc‘yclohcptanone; semicarbazone, m.p. 194°. 
King-fission w'itli ctli\Initrile and subsequent hydrolysis of ihe oximino derivative 
gave ethyl w-ac^lyl /^-nietliyK'anroale Peformalskv \s reaction wntli ethyl y-brnmo- 
crotouate and subsequent dehydration and hydrogenation gave (I). 


199. Studies in the cycloheptane series. Part II. The synthesis of benzcyclo- 
hexane«pfrocycloheptane and 7-methylben*cyclohexanc«pirocyclohcptane. 

G. vS. SAHARIA, Delhi. 

I?ar1ier interest in the Chennstry of benzcycloalkancs and ben/cyclohexaiie in 
pnitieular aro^c out of their relationship to naphthalene and phenantlirene and the 
developmeiils associated with the Baeyers* vStraiii Theory- Benzcycloheptane deriva¬ 
tives constitute important starting niaterals for tlie study of benzotropolones and 
azulenes. 

In the present investigation of the syntheses of benzcycluIiexane5/>/r^cyclo- 
heptane and 7-melhylben/cyclohexane x/’/rocycloheptane experiments have been 
carried out with a view to study tlie effect of the cycloheplane ring in the formation 
of ihe cyclohexane ring and also compare the effects of the five, six and seven 
membered rings in the formation of the cyclohej)taiie ring. 

Kthyl cycloheptylidene c\ anoaci^tate, prepared from cyclolieptanoiie and ethyl- 
C} aiioacetate, was treated with potassium cyanide and the resulting dicyanoester on 
liydrolysivS gave 1-carboxy cyclopentaiie-1-acetic acid. Its anhydride was condensed 
with benzene and toluene under the conditions of the Friedel-Crafts reaction to give 
the corresponding Keto acids; these were reduced by the Wolff-Kishner method 
and these reduced acids w^ere then oyclised lo give the resi^ctive Bpiroketones. 
Finally, these Ketones on Clemmensen reduction furnished the two 5/>mdiydro- 
caibons. 

JII—21 
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200. End content of the Substituted Amides of Aceto-acetic Acid. 

B. N. MANKAD and M. R. PATKL, Vidyaiiagar. 

Bnol content of the substituted amides of aceto-acctic acid viz. : anilide, 
(o-,in-,p-,) toluidides, {o-,ni-,P',) cliloroanilides {o-,m-,p-,) bronioanilides, biis been 
deternnned in ethaiiolie solution at different concentrations. It is revealed that 
(i) enol content increases with dilutions; (ii) -CONllR group in place of -COOR 
group increases the enol content. Electronic interpretation for eiiolisation is given. 


201. A study on the Meerwein’s Diazo Reaction with Furan-2-Carboxylic Acid 
(Furoic Acid). 

K. B. E. MATIIUR and II. vS. MEIIRA, Delhi. 

Aryl diazonium chlorides have been reacted with Furan 2‘Carboxylic acid (T) 
under Meerwein's conditions, but omitting the use of acelone. Coupling occurs 
mostly in the 5-pobition (I) and minutely in the 2-position (II) to give respectively 
5-aryl furan 2-cnrlH)xylic acid and tiaces onlv of 2-aryl furans (III). However a 
certain amount of decarboxylation (ca. (i-7 per cent) also occurs in whicli the furan 
nucleus of (1) is not arylatcd. 

The following 5-aryl furan 2-carboxylic acids (II) were prepared by the coupling 
reaction; p-chlorophenyl-, m.p. 193-4^''; p-bromoplieiiyl-, in.p. p-nitrophcnyl, 

m.p. 246-7^; m-nitrophenyl-, m.x). 244*^. The p-chlnro-, and m-nitrophenyl acids were 
cliaracterised by their oxidation with bromine water (cf. Hill et. al., Bor, KSfK), 23, 
452) to the respective /?-aroyI aervlic acids identical with authentic samples. In the 
coupling, reactions, llie furan ring displays a ‘super aromatic’ character rather than 
make the acid (I) behave like a dienic acid. 


202. Chemical Investigation of Coriandrum Sativum Linn Seeds. 

M. O. FAROOQ, I. P. VARSHNEY and M. Z. NAIM, Aligarh. 

The seeds of Coriandrum sativum Linn have been found to contain d-mannitol 
m.p. 166^, acetate m.p. 119-20^^ (Lit. d-mannitol m.p. and acetate m.p. 119-120°). 
These liave been identified by melting and mixed melting rKiints with authentic 
samples and a paper chromatographic comparison. The seeds show the presence 
of flavanoid glycosides also. ThCvSe, so far, have not been isolated in a pure form. 
The presence of reported triterpenoid could not be confirmed. 


203. Synthetis of Polyphenylated Dicarboxylic Acids, Dibenzhydryl Succinic Acid. 

M. O. FAROOQ, W. RAHMAN and Miss. S. J. BEGUM, Aligarh. 

Dibenzhydryl succinic acid has been synthesised by two methods, (i) The first 
procedure involves the condensation of diphenylbromomethaiie with moiio-.sodio- 
malonic ester which gives ethyl diphenylisosucciiiaie. This ester on treatment with 
iodine and molecular sodium gives a telracarboxylic ester. This ester on hydrolysis 
followed by decarboxylation yielded a dicarboxylic acid m.p. 142-43. The acid is 
characterised as dibenzhydryl succinic acid by analysis and neutralization equivalent. 
(2) The second method consists of (a) the preportion of /Jj3-diplienyl a-bromopropioiiic 
acid by Hell-Volhard-Zelinsky reaction, (b) esterification of the acid to give /?/8- 
diphenyl-ot-bronio ethyl propionate, (c) condensaton of the a-bromoester in presence 
of molecular sodium (Wurtz’s reaction) and (d) hydrolysis of the ester to give 
benzhydryl succinic acid. 
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204. Studies on Indigenous Tanning Materials, 1—Isolation of Sucrose from Babul 
Bark—^Acacia Arabica Willd. 

J. B. RAO. K. N. S. vSASTRY and Y, NAYUDAMMA, Madras. 

Taiiniu bearing plants occur in temperate tropical and subtropical countries 
and India is rich in such plants. One such conuncrcially important is Babul, 
Acacia Arabica Willd, the bark of which is extensively used in L/cather Industry. 
In the course of systematic and detailed investigations on the plant, we have been 
able to isolate Sucrose, in its crystalline form from the Inner bark while it is 
totally absent in the outer regions of bark. 

Trcshly cut Babul bark was separated easily nto the fissured inner bark and 
outer bark, and immediately taken up in distilled w'ater separately. Kxtracts from 
the two different regions of the bark were obtained. They were purified through 
Alcohols. The purified extracts were dissolved in kiiowm (piantities of methyl 
alcohol and allowed to stand for sometime, when crystals of pure Sucrose got 
separated from methanolic soliiticni of Purified extract from Inner bark, while no 
separation of Sucrose or any other substance occurre<l in the methanolic Bolution 
of purified extract from outer bark. This experimciital observation has probably 
a bearing on the biosynthesis of tannins in Babul Plant. 


205. Tetracyclines, Part I: Synthesis of 7:10-Dimethoxy-5:6:11:12-Tctrahydro- 
naphthacene-6; 12-dione. 

A. Iv. PANDIT and A. B. KUDKARNI, Bombay, 

With a view to devidop a method for the synthesis of hydronnphthaceiies, 2-(2- 
carboxybenzylideiie)-5 : 8-dimethoxy-l-tetralone was S 3 iithesised by condensation of 
o-i:)hthalaldehydic acid with 5 : S-dimethoxy-l-telralone. Cyclisatiou of the former 
to 7: lO-dimcLlioxy-5 : 6-11: 12-lctrah\dronaplitliaccne-6 : I2-(]ioiie was achieved 
using polyphosphoi ic acid as a cychshig agent. Further the structure of the lactone, 
which was obtained as an intermediate with acidic reageuit on 2-(2-carboxybeuzyli- 
dene)-5 : 8-diniethoxy-l-tetralnne ^vas arrived at by reducing Uie former with lithium 
aluiiiinium hydride and studying the reduced products and its derivatives by chemi¬ 
cal and physical methods. 2-(2-CarboxybeiizyIidcnc)-5“iiiethoxy-8-methyl-l-tetralone 
was synthesised, however, it could not be cycliscd to the corresponding hydronaph- 
thacene. 


206. Tetracyclines, Part II—3-Carboxy-l-tetraIones as intermediates for the syn* 
thesis of hydronaphthacene. 

A. If. PANDIT, S. vSIIRSIIADRI and A. B. KULKARNI, Bombay. 

In the previous paper the synthesis of a tcLrahydronaphthacene dione using a 
tctralone as an inlernieJiale was clescubecl The low yield of the Iiydronaphthacene 
in the last step i.e. the cyclisatiou of the o-carboxybenzylidene telralone as well as 
the difficulty of preparing suitably substituted o-plithalaldehydic acid prompted ns 
to search for other routes which would lead to the desired coniixiunds in better over¬ 
all yield from more easily accessible materials. In this paper 7-methoxy-3-carlx)xy-l- 
letralone is condensed with anisaldehyde and the resulting benzylidene tetralone 
carboxylic acid is hydrogenated to the dihydro derivative and the latter is smoothly 
cyclised to the corresponding h)^dronai>hlhacene. The general applicability of this 
method using different tetralones and aldehydes has been studied. The constitution 
of the intermediatc.s is established by chemical and physical methods* 
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207. Tetracyclines, Part 111—Synthesis of substituted hydronaphthacenes. 

S. SI-vSIIADRI nnd A. B KliLKARNI, Bombay. 

This paper describes syiithesis of substituted hydronaphthacenes haviiift substi¬ 
tuents similar to those in the tetracyclines. No benzylidene could be obtained by 
the condensation of 7-nvcthoxy-3-carboxy-I-tetralone with 3 ; 5-dimellioxy benzalde- 
h^de while 3 : 4 : 5-lrimethoxy benzaldehydc condensed with the same letralone 
giving the corresponding benzylidene derivative in low yield. Similarly 2 ;4- 
ilimethoxybeiizaldehyde condensed rcadly with 7-methoxy-3-carboxy-l-tetralone. 
The ben/ylidene derivative so obtained was carefully hydrogenated and 
iNclised to 2'4 S-trimeihoxy-o . 5a: 6: 11: 11a: 12-hexahydronaphthacene-6 : 12- 
dione. Attempts to prepare hydronaphthacenes containing an amino group by con¬ 
densation of nitro aldehydes with 3-carbi>xy tetralones and the reduction of the nitro 
group in the resulting be/.ylidtue and its cyclisatioii were unsuccessful. So also 
synthesis of amiuo»3-carboxy tetralones through the condensation of nitro aldehyde 
with ethjl .succinate, the reduction of the Stobbe condensation product, iiitro-to the 
amino-group and its cyclisatioii were fruitless. 


208. Synthesis of 2'>hydroxy-S'-nltro Nitroflavones. Part 1 : Preparation of 8- 
nitroflavonas. 

MARATHI-IY M. G. (Amravati) and NAIK V. G. (I'oona). 

Kitro flavones have been prepared from 2-hydroxy-3-nitro-5-methyl acelo])lienone 
by condensation with (a) benzaldehydc (b) anisaUlehyde (c) piperonal (d) vanillin 
benzyl ether (e) veratraldehyde (f) salicylaldehyde (g) m-hydroxy benzaMehyde (h) 
p-hydroxy benzaldehvde .ind (il vanillin, when the corresponding chalk ones were 
obtained. In cases of aldehydes a, b, c, d, e i both cis and the trails isomers of 
the chalkones which gave She same acclyl derivative couM be obtained and the 
cis isomers could be converted into the trails by boiling with glacial AcOH. 
Chalkone was also prepared from (j) m-nitro henzaldehyde. 

'I'he chalkones vvere conve’'tcd into the flavonols hy tusing alkaline hydrogen 
peroxide. Chalkones from ‘a’ and ‘b’ were converted into the aceloxy dibromides 
to give the corresponding flavones and the hcnzal coumaranone in case of ‘h’. The 
flavones were also obtained from the chalkones of 'a' and ‘b’ by using ficleniuni 
ilioxide. 


209. Synthesis of 2'*hydroxy-5'>nitro-3':4kbenzochaIkones. 

M. G ATARATHKY and B. J GHTYA, Amaravati. 

2'-Hydroxy-5'-nitro-3': 4'-benzoclialkones were prepared by condensing 2-hydroxy- 
3 ; 4-benzo-5-nitro acetophenone with (a) Bzll (b) anisaldehyde (c) salicylaldehyde 
(d) ni-OlI BzH and (e) p-OII Zzll in the presence of ION NaOH when the time 
required to effect the condensation was more than three hours. With Na^Oj chal¬ 
kones were obtained within five minutes. In cases of hydroxy aldehydes the m-OII 
gave maximum yield, p-OH though giving more than the o-OII, gave much lcs.s 
than the m-OH. 

The chalkones were converted into the flavonols by using Na^O, and into the 
flavones through the dibromiiles. 

The effect of the nucleophillic group -NO, in the ketone was found to faci¬ 
litate the condensation. 
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210. Search for New AntimalariaU : Part III—Synthesis of Some Substituted 
Quinazolines. 


A. B. SliN and P. R. vSiNGII, Luckiiuw. 

Twenty-four mono- and di-lialogeii !?uljstitiited, 4-alkyl and and 4-dialkyl amino- 
quinazolines have been synthesised as possible antinialaiiads. 

5-Cliloro-, 5-bronio,, 5-iodf)-, 3 : 5-dicliluro-, 3 : 5-dibrc)mo-, 3 : 5-diiodc>-, 3-bronio- 
5-ehIoro-, 3-iodo-5-chloro-, 3-ehlor<.)-5-brt)mo-, 3-iodo-5-bronK)-, 3-cliloro-5-iodo- and 
3-brotno-5-iodo- aiithraiiilic acids liave been jireparcd, the latter six for the first 
time, by the stepwise halogenation of anthraiiilie acid. Tliese acids condensed with 
fornianiide to yield the correspcjinling 4-h}droxy-qu]na/oIineN as described by Ivndi- 
rott ct at (/. Anicr, Chciti, Soc., 194fi, 68, 1299, 1303), which on healing with PClg 
and POCl^ (Noriuan ct al, /. Chon, Sac., 1917, 891, Ivndicott ct aL, loc. cit,) were 
converted to 4-cliloro-(painazolines. Cliloroqiiiiiazoliiies condensed with ethanolaniine 
and diethanolamine tf> give 4-/i-hydroxyelhylan)ino- or 4-di-(/j-hydroxyethyl)-ainiiu> 
quinazoline Indrochlorides. uliich ^^erc characterised through iheir picrates and have 
been sent to the Malaria Institute of India for the evaluation of their anti-malarial 
activities. 


211. Search for New Antimalarial : Part IV—Synthesis of Soiue N^-(6-haIogeno* 
4-qutnazolyl) • and n'- (6:8-dihaIogeno-4-quinazolyl) -N'^*Substituted Phenyl 
Biguanides. 


A. B. vSKN and V. U. SJNGII, Ivucknow. 

Sixteen N*-(6-liaIogeno-4-quinazoly])- and N^-(6 ; 8-dilKiiogeno-4-quiiia/<'»Iyl)-N’- 
substituted phenyl biguanule Iin drochlorides lia\e been jircpared as possible aiiti- 
malarials. They were obtained by the condensation of (5-chloro-, 6-brQnio-, 6-k)do-, 
6 : 8-(hchloro-, 6 : S-dilu'uiiio-, 6 : 8-dijodo-, b-ehloro-S-bromo-, 6-c])loro-8-iudo-, fi- 
broiiio-S-chlorc)-, 6-bromo-8-iodi)-, (>-iodo-8-cliIoro- and (5-iodo-8^I)roiiio-4-chloro-quiiia- 
zolines described in Part-IlJ, with p-chloropheiiyl-, p-anisyl- or p-phcjtctyl biguanidcs, 
with the expectation that the biguanido grouping may promote a protolropic change 
and or/or lend to foim a chelate ring with some metallic ion, trace of which might 
be essential for the metabolism of the malarial ]>arasite. (Curd ct al., Naluic, 194G, 
158, 707; Basu ct aL, Science Cf Culture, 1947, 13, 205). These quinazolyl-biguanidcs 
were characterised through their picrates and their antimalarial activities are under 
investigation at the Malaria Institute of India, Delhi, 


212. Hydroxy Ketones, Pert XI. The synthesis of possible entileprosy com* 
pounds. 


G. S. SAIIARIA, Delhi* 

A variety of fatty acids have been prepared and tested for atilileprosy effect* 
It was found that amongst other things, a disnbsliluted acetic acid with a molecular 
Weight Ix^fween 250 and 280 had the iiidst desirable physiological properties; this 
effect is even more marked if a CyClohexyl group is present in one of the alkyl 
groups. The present work deals with the synthesis of some hydroxy ketones of 
the molecular formula Call^OR having M.W. between 250 and 280 and at least one 
cyclohexyl and a phenyl group. The presence of the carboxyl group in the com¬ 
pound would render it lipid soluble w^hich could be used as injectable. For this 
purpose, a preliminary study of the Fries migration of the phenolic esters of cyclo¬ 
hexane carboxylic acid was made, as this would enable us to establivsh the experi- 
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mental comlilious for the preparation of the compounds described above. The 
migration of the esters was carried out at 120° and 160°; the ortho and para-hydroxy 
ketones were separated by tlieir solubility <Ii£ference in ayueous sodium carbonate. 
The yields of the hydroxy ketones were poor in all case.s and considerable quantities 
of the unchanged ester were recorded unreacted. * 


213. Studies on the Polymerisation of vinyl acetate in different solvents. 

S. NlGARl and M. vS. JMUTIIANA, Kharagpur. 

Kinetics of the solution polynierisatioii of vinyl acetate in benzene, toluene, ethyl 
benzene have been reported in this paiH;r. In all the syslenis the rates of polymeri¬ 
sations are found to be very low compared with bulk i)o]>tncrisation lhan can be 
attributed to dilution of the monomer. The leaetions with respect to monomer con¬ 
centration are found not to be of first order. 

It has also been observed that the rate of polymerisation is higher in azo 
initiator than benzoyl peroxide in all cases, but intrinsic visco.sities remain nearly 
the same in both the cases. 


214. Studies on the hulk polymerisation of n-hutyl methacrylate and iso-butyl- 
methacrylate. 

A. S. NAIR and M. S. MUTIIANA, Kharagpur. 

^ In continuation of the work already reported polymerisation reactions of n-butyl 
methacrylate have been completed with benzoyl peroxide and 2, 2 '-a 7 o-bis-isobulyroui- 
Irilc as initiators. The overall rate of polymerisation follows the .square root law 
with respect to initiator concentration and the the rate constant has been found to 
remain reasonably constant for varying concentration of initiators. 


215. Studies on the copolymerisation of n-butyl methacrylate and iso-butyl metha¬ 
crylate with vinyl acetate and acrylonitrile. 

A. S. NAIR and M. S. MUTIIANA, Kharagpur. 

Copolymerisation studies have been carried out using different concentrations 
of the monomers in presence of benzoyl peroxide initiator. The values of the re¬ 
activity ratios have been computed by the grajihical metliod and have been di.s- 
cussed in the paper. 


216. Studies on the solution of polymerisation of n-butyl methacryate and iso¬ 
butyl methacrylate. 

A. S. NAIR and M. S. MVTJfAIfA, Kharagpur. 

With a view to investigate the behaviour of n*bulyl methacrylate and iso-butyl 
methacrylate in solution polymerisation and also to determine the chain transfer 
constant.^, iiolymcrisation reactions of these esters have been carried out in benzene 
solution using benzoyl peroxide as initiator. The overall rate of polymerisation 
shows that the order of the reaction is 1-5 with respect to the monomer concentra¬ 
tion indicating an initiation process dependent on monomer concentration. 



Section IV : Chemistry 163 

217. Study of the component amino acids of the proteins from the fish Labeo 
rohita. 


R. D. TIWARI and K. C. vSRIVASTAVA, Allahabad. 

Component amino acids of the muscle, blood and scale prf)teins from the fish 
Labeo roliila at different stages of its growth have been studied with a view to 
Study the variation of amino acids in different parts of the fish at different stages 
of its growth. 

The. proteins at different stages were isolated from the material by the usual 
nieihods and each of these were hydrolysed separately wdth 6 N IICl. The com¬ 
ponent amino acids were identified by paper chromatography. 

In muscle protein Tyrosine. Aspartic acid. Ornithine, Isolencine & CitraulHne 
are present in all stages of growth, while Serine, Arginine, Alanine are only present 
ill tJie earlier stages; Nor-Leucinc, Methionine, Leucine and Hydroxy Prolinc appear 
in the later stages of growth. 

Ill blood protein Glycine, Tyrosine, Isolencine, Prolinc Glutamic acid and 
IMelhioninc, are iircsent in all the stages while Ornithine, Serine, are present only in 
the earlier stages, Alanine, Nor-Lcucine, Cystine & Lysine appear in t'he later 
stages of growth. 

In scale protein Aspartic Acid, Nor-Leucine, Proline, INfclhionine are present in 
all stages of growth, while Ornithine, Isolencine, Glutamic Acid and Hydroxy Pni- 
line are present only in the earlier stages. Cystine, Glycine, Tyrosine, Alanine, 
Isfileiicine, Valme apjx*ar in the later stages of growth. 


218. Mannitol from the bark of Clerodendrum indicum. 

R. D. TUVARI and S. P. GARG, Allahabad. 

The hot alcoliolic extract of the bark of Clerodendrum indicum when allowed to 
stand, deposited a white product which after cyslallisatiou from ethanol was found 
to moll at I61^^C. It w^'is found to be an aliphatic hexahydric alcohol and after 
characterisation it was found to be ideiitictil with maiiiiilol. Other constituents of 
the bark aie under examination. 


219. Preparation of nitro-hydroxy and carbmethoxy hydroxy chalkones and their 
cyclization to corresponding flavanones. 

r. L. TRIVIiDI, Rajkot. 

Some chalkones from methyI-2 : 4-dihydroxy-,S-accty 1-benzoate and 2-Iiydroxy-3- 
nitro-5-methylacetophenone have been prepared by condensing them with various 
aromatic aldehydes in presence of caustic potash. The cyclization of the chalkones 
from the first ketone has been carried out by esterification and subsequent boiling 
with aqueous alcoholic sulphuric acid. Some chalkones from the second ketone did 
not cyclizc at all, wdiilc some of them could be easily converted to their isomeric 
flavanones under the above conditions. These results of cyclization show that nitro 
and carb-methoxy groups in 3 and 5 positions respectively have very little influence 
on flavanone conversion, wliile nature and position of the substituent in the alde- 
hydic part (Phenyl group) in the case of chalkones from the second ketone have a 
great influence on the cyclization, The properties of the chalkoites and flavanones 
hay^ also b^en studied* 
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220. Chemical study of the Active Principles of the Flowers of Rakta Karavi 
(Nerium Odorum Soland). 

P. K. SANYAT, and N. DU'rTVGUPTA, Calcutta. 

It lias been observed in earlier experiments that the Flowers of Rakta Karavi 
{Noium Ocioitini Soland), contain some cardiac glucosides and in order to isolate 
ihc active principles this work has been carried out. 

Flowers ol Rakta Karavi, (Collected from Rajbahaii, Calcutta) were dried, 
defatted and extractetl with 80 per cent alcohol under percolation process. The 
alcoholic extract was evaporated under reduced pressure and the residue was dis¬ 
solved in hot water and treated with precipitated lead hydroxide—filtered and the 
tiltratcd evaporated under reduced pressure. 

The substance obtained was extremely bitter in taste and when tested con¬ 
firmed the presence of glycosides. 

Kxperiments were earned out to ('r 3 ^>tallise the active principles and to iwSolate 
the genins. The crystallisation of the glycosides could not be done by nietbyl 
alcoliol, ethyl acetate, n butyl alcohol and several other solvents, though it Was 
observed that tlie substances were nighlv* soluble in mctliyl alcohol. Adsorption o:i 
charcoal revealed tlial the bitter principles were compeleh’' adsorbed, l^lution of 
the dried charcoal willi methyl akvdiol failed to bring out any bitter i:)rinciples, 
neither any residue was obtained on evaiioratkm of methyl alcohol. Although ethyl 
acetate was successtul in extracting the liitter principles, crystallisation was not 
pfissible due to the minute amount of solids obtained. 

The usual procedure of geniii isolation after h 3 alrolysis of tlie glycoside with 
ethvd alcohol and liydrochloiic acid revealed the presence rif a white crystalline 
gen in and a >ellow cfiloiired flavone <lerivalive. 

Paper chroniolograph 3 ^ with the sugar jiart showed only glucose to he present. 

The petroleum ether CO^) extractive showed in its unsaponifiahle part the 

presence of steroids and higher fatty alcohols. The acetates of a steroid and a higher 
fatty alcoliol have been isolated by columiichromatograpliy on Brockman alumina. 


221. Possible Anti-tuberculous Compounds, Part III—Preparation of Diphenyl 
Amine-4-aryl or Alkyl Amidines. 

VINAY vS. MISRA and MD. IMTIAZ HUSAIN, Lucknow. 

Several Diphenyl amine N-4-Ar3l or Alkyl amidines have been prepared with a 
view to increase the basicity and surface area of N-4-Dipheiiyl amidines, compounds 
of known anti-tubercular activity. 

4-amino dii:)henylamine was first converted into 4-DipIienylaniine animoninm 
benzene sulphonate. The latter on heating with different aromatic and alipathic 
nitriles at 230—yielded appropriate amidinc benzene sulphonates, which 
liberated the resjxiclive free amitline.s by the usual i:)rocess of basification and isola¬ 
tion as adopted by Oxley and Short (J. Cheni. Soc., 1946, p. 147). 


222. Possible Anti-tuberculous Compounds, Part I—^Preparation of a-tetrahydro 
naphthylyl Amidines. 

V1N'\Y S. MTSRA and MD. TMTIAZ HLkSAIN, Lucknow. 

In order to establish the relationship between structure and activity of anti¬ 
tuberculous compouncTs and also with a view to increase the lipoid solubility end 
surface area of a-Naphthyl-amine and N-l-Naphthyl benzaniidine, compounds of 
knowai anti-tubercular activity, five new a-tetrahj^dro naphthylyl amidines have b^eii 
prepared^ 
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T]ie a-tetraliydro Naphlliylaminc, prepared by the juetbod described by Bamber¬ 
ger et al (Berichte, 21, p. 1789), was converted into a-tetraliydro-Nai)hthyl ammo¬ 
nium benzene sulphonale by adopting the method of Bauer & Cymennau (J.C.S., 
1950, 1826), The latter was then converted into five different amidine benzene sub 
phonates and consequently to corresponding aniidines. 


223. Possible Antituberculous Compounds, Part II—^Preparation of P-tetra-hydro- 
naphthylyl Amidines. 

VINAY S. MLSRA and MD. IMTIAZ HUSAIN, Lucknow. 

With a view to increasing the surface area and lipoid solubility of ^-tetrahydro 
Nciphtli>lyl amine, one of the strongest organic bases, as mentioned by Bamberger 
and Muller (Clienn AbvStract, 1888, p. 599), several new /J-tetrahydro-NaphUiylyl 
amidines Ijave been prepared. 

In the present communication, we have tried to increase the surface of N-2- 
Napbtliylyl amidines, compounds of known auti-lubercnlar activity as referred to 
111 llie literature by Oxley and Peak (J. Cliem. Soc. 1951, ]>. 485) by reduction of 
/li-Naplilliylaniine to )^-tetraIiydro Naphthylainiiie and subsequently preparing several 
new amidines with partly saturated and partly unsaturated nucleus by usual method 
of Oxley and Short (J. Cliem. Sue., 1946, p. 147). 


224. Attempts at processing Indian gooseberry for ascorbic acid. 

J. C. DEB, N, CHANDRASEKHARA and M. vSRINIVAvSAN, Mysore. 

Attempts have been made to prepare a rich concentrate of ascorbic acid from 
tlio Indian gooseberry {PhylJanthus emblica) Linn, a reputed source of vitamin 
Among the new properties now found is that Ihe juice with a total soluble solids 

25 

content of 10% lias a specific rotation of fa] ^ ——18-3®. Ten times concentration of 
Ihe juice over a free flame caused less than one per cent loss of ascorbic acid and a 
loss of 10% even when so concentrated twenty times. Neutralisation before concen- 
iraiioii caused greater losses. Among tlie various methods tried to remove the 
associated impurities, surprisingly enough lead acetate was found to be the most 
efficient. ThCvSe results will be discussed. 


225* The attack of a carbon-halogen bond by carbene. 

N. K. CHAUDHURI, Bombay. 

A number of reports in recent years shows that carbenes formed by the photo¬ 
lysis of aliphathic diazo compounds can attack a carbon-Iiydrogen bond, inserting 
it.sclf between the atoms. There is still no evidence for the insertion of a carbene 
into a saturated carbon-carbon bond. In this report evidence is produced to sliow^ 
that a carbene formed by the photolysis of diazo-methane can attack a carbon- 
halogen bond. When diazo-methane was photolysed in chlorobenzene solution benzyl 
clilofide was found to be one of the products along with chlorotropilidene and 
isomeric chlorotoliienes, A similar result was obtained with bromo-benzene. 
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226 . Mercurated Dyes, Part II—The preparation of some Mercurated Azo Dyes. 

(Miss) K. SRIVASTAVA and A. N. DEY, Kanpur. 

Ill a previous paper we have described the preparation of some mercurated azoic 
d^^es. The present investigalioii deals with similar preparation of the mercurated 
derivatives of some aze dyes. For the purix)se Red K. B. Base (5-chloro-o-toluidiiie) 
was mercurated dinzotised and then coupled with phenol, resorcinol, o, m- and p- 
crcsols, and p-nitro phenol, a and ^-naphthols and o- and p-chloro phenols respec¬ 
tively to giie tlie corresponding azo dyes. The dyeing and fungicidal inojicrtics of 
these compounds are under investigation. 


227. Mercurated Dyes, Part III—Preparation of Mercurated Azo Dyes. 

V. N. II. Iv. ROIIATGI and A. N. DI?Y, Kanpur. 

Ill tlie previous part (part II of the series) wc have described the preioaration of 
aze dyes where the mercury was attached to the part of the molecule derived from 
the base used in their prepaiation. In this paper Ave have described the prepara¬ 
tion of dyes where the inerciirv' atom is attached to the part formed out of the 
phenols used in the preparation and thus the dyes obtained from the following 
combinations arc described. 

Diazotised bases, viz. Red B base. Scarlet R base Bordeiix G. P. base, Fast Red 
R. C. base, o-, in-, p-nitro anilines, and o- and ])-toluidnes were condensed with o- 
and p-chloro niercuri phenols to j^ive the corresponding inereiiratcd a/xi dyes. The 
dyeing and fungicidal properties of these materials will be reported separately. 


228. Physical properties of Ghevda Bean Starch Acetate. 

R. D. PATEIv and R. S. PATEL, Vallabh Vidyanagar. 

Out of different methods for preparing starch acetate, use of pyridine, formamidc 
and acetic aiiliydride with pretreated starch was found most suitable to get im- 
degraded starch acetate. It is also revealed that cereal starches arc easily acelylated 
than pulse starches, but the use of HjSO^ as a catalyst degraded the product. The 
ghevda bean starch acetate was fractionaletl to get starch acetate fraction of more 
uniform molecular weight. The intrinsic viscosities and optical rotations were 
measured in chloroform and benzene. 


229. Effect of methods of Acetylation of Starches on the Amylose Content. 

R. D. PATEL, R. S. PATEL and U. vS. PATHAK, Vallabh Vidyanagar. 

Different cereal an<l legume starches were acetylated to triacetate by different 
methods. The acetyl content ot the tiiacetates reached nearly the theoretical value. 
The optical rotation of the triacetates was measured in the suitable solvent. The 
triacetales were hydrolysed with N/2 alcoholic KOH and the regenerated starches 
were used for the spectrophotometric determination of amylose content. It has been 
found that the use of catalyst in the acetylation decreases the amylose content 
appreciably while acetylation of starches at reflux temperatures decreases the amylose 
fontent to a StnaU extent, 
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230. Studies in Flavonoids. Pongapin analogues. 

K. G. MARATHK, Poona. 

The syntheses of two pongapin analogues i.e. furoflavonol methyl ethers having 
a 3, 4-dioxymethylenc group in the side of phenyl nucleus is reported. 4-Methyl-6- 
acelyl-7-hydroxy-couinarin on broniination gave llie corresponding 3-broino-derivative 
m.p. 220®. The above 3-bromo-4-iueUiyl-C-acetyl-7-hydroxy-couniarin with sodium 
carbonate yielded 3-iuetliyl-5-acetyl-6-hydroxy-coumarone in.p. 135°. Tliis on con¬ 
densation with piperonal gave 2'-hydroxy-3"-incthyl-3, 4-dioxyincthylcne-4', 5'-furo- 
chalcone m.p. 206°. The chalconc with alkaline hydrogen peroxide yielded 
3"-methyl-3', 4'-dioxyinethylenc-7, 6-furoflavonol m.p. 253-254®. This on methylation 
furnished y5-methyl-i.sopongapin (linear) m.p. 177-8®. Similarly 3-mcthyl-G-hydroxy- 
7-acetyl-coumarone and piperonal gave 2'-hydroxy-3"-niclhyl-3, 4-dioxymethylene-6', 
S'-furochalcone m.p, 162®. TJie chalcone on oxidation with hydrogen peroxide jdelded 
3"-methyl-3', 4'-dioxymethylene-5, 6-fluroflavonol m.p. 247°. This on methylation 
gave the corresponding /3-methyl-isopongapin (angular) m.p. 201®. Similarly 3- 
mcthyl-4-hydroxy-5-acetyl-coumarone and piperonal in the presence of alcoholic alkali 
yielded 2'-hydroxy-3"-mcthyl-3, 4-dioxymclhylcne-4', 3'-furochalcone m.p. 163®, The 
conversion of the above chalcone into the corresponding flavouol leading to the 
synthesis of /?-niethyl-pongapin is in progress. 


231. Studies in Flavonoids. Synthesis of a-methyl-dihydropongapin. 

K. G. MARATHK and K. R. RAMCHANDANf, Poona. 

In continuation of the previous work (cf. precceding abstract) the present com¬ 
munication deals with the synthesis of a-methyl-dihydropongapln. 3-Allyl resaceto- 
phenoue was cyclised to 2-niethyl-4-liydroxy-5-acetyl-coumaran by the action of cold 
concentrated sulphuric acid and steam distilling the product. It is a steam volatile 
liquid characterised by the preparation of its 2, 4-dinilrophenyl-hydrazone m.p. 253®. 
This on condensation with piperonal gave the corre.sponding 2'-hydroxy-2"-methyl-3, 

4- dioxymethylene-4', 3'-dihydrofuro-chalconc m.p. 154®, 2, 4-Dinitrophenyl hydrazone 
m.p. 261®. The above chalcone on treatment with alkaline hydrogen peroxide or 
better with sodium peroxide gave the corresponding 2"-iuetliyl-3', 4'-<lioxymethylene- 
7, 8-dihydrofuro-flavonol m.p. 210°. This on methylation with dimethyl sulphate 
gave the desired a-methyl-dihydropongapin, m.p. 147®. 

232. Synthesis of 3-hydroxy and 3-brome 3',4' dimethoxy-S-methyl-flavanonos. 

K. G. MARATHI') and R. N. VIDWANS, Poona. 

The present communication deals with .synthesis of 3-hydroxy-3', 4'-dimelhoxy* 

5- methyl-flavanone. 2'-Hydroxy-5'-niethyl-3, 4-dimetlioxy-chalcone on broniination 
gave the corresponding chalcone dibromide m.p. 139-140®. The chalcone dibromide 
with aqueous acetone yielded a yellow solid m.p. 152-59®. This is in all probability 
the corresponding 2-hydroxy-5-methyl-phenyl-3-bromo-)9-hydroxy-3, 4-dimethoxy-phe- 
iiethyl ketone as this on ticatment with sodium carbonate or sodium acetate gave 
3-hydroxy-3', 4'-dimcthoxy-5-methyl-flavanone m p. 1.56-7®. This with sodium hydro¬ 
xide yielded 6-melhyl-3', 4'-dimethoxy-flavonol m.p. 198®. The chalcone dibromide 
on keeping in contact with cold glacial acetic acid yielded a substance m.p. 141° It 
gave no ferric reaction and on treatment with alcoholic sodium hydroxide yielded 
the corresponding 6-methyl-3', 4'-dn,nothoxy-flavone m.p. 189®. Hence the substance 
m.p. 141° is the corresponding 3-bromo-3', 4'Hlimetlioxy-6-inethyl-flavanone, This 
on boiling with glacial acetic acid gave substance m.p. 153° giving the same ilavoue 
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as above on Ircnlnient wifli alkali. This has also been obtained from the chalcoiic 
tlibromide m.p. 139-140^ by the action of boiling glacial acetic acid or preferably 
by the addition of bromine to a hot solution of chalcoiie in acetic acid. Hence it 
is the isomeric 3-bromo-flavanonc. These results are in keeping with the isolation 
of two isomeric 3-bromo-flavanoiies in the case of 2'-acetoxy-5'-inethyl-4-jjiethoxy- 
chalcone-dibromide (hhide, Ph.l). Thesis Poona Univ. 1953) and in the case of 2' 
acetoxy-4-niethoxy-chalcone-dibromide (Peiidse and Limaye Rasayanam, 2, 90, 1955). 
based on the fornuilalion of Joshi and Kulkarni (J. Ind. Cheni. Soc. 34, 754, 1957) 
the stable trails isomer m.p. 152'*'^ have been assigned a favoured {2e, 3e) conforma¬ 
tion and its cis epimer m.p. 141° (2e, 3a) conlorniation. The trails bromide is also 
obtained by the direct bromiiiation of the corresponding d-methyl-S', 4'-dinielhoxy- 
havanone m.p. 109° prepared by refluxing the chalcone with alcoholic sulphuric 
acid. Incidentally 5-niethvl-2-(3, l-dimethoxybcnzylidcne)-coumaran-3-oiie m.p. 178° 
was obtained by the action of hot alcoholic sodium hydroxide on the chalcone di- 
broinide. It gave negative ferric reaction and deep red colouration with concentrated 
sulphuric acid. 


233. Synthesis of 2-vei«^royl«3-Hydrox]M5->iiiethyl-couiiiairone« 

K. G. jMVRATlIIi and R. N. VIDWANS, Poona. 

The present communication deals with the synthesis of 2-veralroyl-3diydroxy-5- 
methyl-coiimarone from 2Miydroxv-6' inethyl-3, 4-diinethoxy-chalcone and cis and 
trails 3-))romo-6-niethyl-3', 4'-dinictIu)xy-flavrinones through the corresponding 3, 3, 
-ilibromo-llavanone via 3-brOiiio-flavone. 

2-Hy(lroxy-5'-nielhy 1-3, l-dimethoxy-chalcone on bromiiiation with two molecules 
df bromine gave a compound m.p. 188-89° C,JI,,,0,Br2 giving no ferric chloride 
colouration and could be represented as 6-methyI-3', 4"-dimethoxy-3, 3-dibn)nio- 
flavaiioiie. This w^as also obtained by the broiiiiuatioii of cis 3-bromo-3', 4'-dimethoxy- 
(i-methyl-flavanone m.p. 141° (cf. preceeding abstract) or the corresixniding Irans 
comi:)ound m.p. 152-3° with one molecule of bromine. The dibromo flavanonc by the 
action of pyridene gave a compound m.p. 156° Br, which could be formu¬ 

lated as 3-bromo-3', 4'-diniethoxy-flavonc by analogy (cf. Diesbacli and Kramer Ilelv. 
cliiiii. Acta., 28, 131© (1945). Tlie above 3-broiro-flavone was treated with alchoholic 
alkali w'heu a compound m.p. 158° was obtained. I'hi.s could also be 

obtained directly from the dibronioflavanoiie by the action of excess alkali. This 
was isomeric with the corresixmding known 6-methyl-3', 4'-diiiiethoxy-flavonol but 
gave dark green colouration with alcoholic ferric chloride, and is formulated as 
the corresponding 3-hydroxy-2-\tralroyl-5-niethyl-couniroiie. 


234. Synthesis of 4-m6thyl-€laphnetin and S,6-dihydroxy-4-methyI*coumarin. 

K. G. MARATIIE and K. I. BHATIA, Poona. 

Synthesis of 4-methyl-daphnetin and the corresponding 4-methyl-5, 6-dihydroxy- 
('Oiiniariii i.s achieved by dakin oxidation of the corresponding o-hydroxy-acetyl-4- 
inethyl-coumarins. 4-Methyl-7-liydroxy-8-acetyl-coumarin on treatment with alkaline 
hydrogen peroxide gave a compound m.p. 234-35° and was identified as 4-methyl- 
daphnetin. Similarly starting from 4-niethyl-5-liydroxy-6-acetyl-courdarin on oxida¬ 
tion with alkaline hydrogen peroxide compound m.p. 210° is obtained. This is in 
all probability the corresponding 4-iiiethyl-5, 6-dihydroxy-couniarin. The identifi¬ 
cation of this and the preparation of the corresponding 6, 7-dihydroxy-4-methyl- 
coumarin is in progress. 
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235. Symmetrical Diazacyanines derived from Thiazoles. 

BHASKUR DASH and M. K. ROUT, Cuttack. 

In the present investigation, the preparation of vsoinc diaza triiiiethin, diaza 
peiitaiiielhin and diaza lieptamethiii cyanines derived from 4-aryl-2-amiiio thiazoles 
have been reported. They were prepared from the corresponding 2-ammothiazolc 
methiodides by treatment with (i) ethyl ortho formate, (ii) 1, 3, 3-trimetlioxy propene 
or (iii) 2, 4-dinitrophcnyl pyndiiiium chloride and alkali respectively. By putting 
a nitrogen atom in the rhroiiiophoric chain, the rcsuiKUiiig chain is divided into 
smaller fragments and as a result, the absorption is .shifted to shorter wavelengths. 
This ciccouiits for the aza cyanine absorbing at shorter wavelength than the corre¬ 
sponding evanine and tlie diaza cyanine absorbing at shorter wavelength than the 
corresponding azacyaiiiiie. 


236. Trinuclear Cyanine Dyes. 

B. K. VATNAIK, l\ K. MISRA and M. K. ROUT, Cuttack. 

In the present investigation, the synthesis of some trinuclear cyanines of the 
ji(‘o-cyaniiie type which may be regarded as ^-sulxstituted Irimethiii cyanines have 
been reported. Tlie.se have been prepared by the coiideiisatirm of the mcso-iiiethyl 
trimetluii c\anine with p-dialkylammo benzaldehyde, TIic present work also includes 
the syiitliesis of some coinnlt‘>: (vaniiies and merocyaiiiiie.s containing substituted 
thiazole and quinoline nuclei and .substituted rhodaniiies as the central nucleus. 
The quaternary salts of the ineroc}anines containing rhodanine nucleus readily 
condensed with suitable d>e intermediates derived from both basic and acidic nuclei 
to give complex dyes. The absorjition spectra of these dyes have also been studied. 


237. Condensation of Aromatic Aldehydes with 5-pyrazolonc. 

A. S. MiTTRA and M. K. ROUT, Cuttack 

Benzaldehyde condenses witli l-phenyl-3-meth>l-5-pyrazo]unc under <li£ferent con¬ 
ditions to produce three interconvertible labile products. (3thcr aromatic aldehydes 
wnth electron allarctmg subslituents on tlie phenyl nucleus also yield three products. 
Dimethylaminobeiizaldehydc produces under acidic or alkaline conditions the same 
product. The pyrazolone ring is lesi.stant to hydrolysis by alcoholic hydrochloric 
acid. 


238. Formation of the Mono-bromo and Mono-iodo Derivatives of the substituted 
Malon-monoamides. 

C>. C. AMIN, R. V. wSlIAIl and M. D. SHAH, Visnagnr (N.G.) 

Malon-iuono-nryl amides have been prepared from the three isomeric tolyl 
amines, alpha and beta-nnj>lithyl-amines, I :3 :4-xylidine and o-chloro-phenyl-amine. 
lhc.‘=e were converted into the corresponding inonobroiiio and inonoiodo compounds, 
lhat halogen atom substituted a hydrogen atom of the methylene group and not of 
the aromatic nucleus i.s proved by the reduction by means of Jiydriodoic acid. 
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239. Synthesis of 2,3-(lihydroxy>3-niethyIglutaric Acid. 

MOHINDRA S. CHADHA, Trombay. 

cis and i/a;is-3-Methylglutaconic acids were prepared from ethyl isodeliydracclate 
via diethyl 3-methylglutaconate following the procedure of liland and Tln«-pe (J.C.S., 
lOI, 1565, (1912) ). The cii acid wa^ also obtained by the dehydration of diethyl 
3-hydroxy-3-inethylglutarate and liydrolysis of the resulting product. The fraMS-3- 
iiKthylglufaconic acid could noi be hydroxylatod using hydrogen peroxide in the 
pie&ence of pertungstic acid. However, the tiaus acid on treatment with sodium 
clilorate m the irresence of o.^miuiu tetroxide gave a saturated hj’droxy acid believed 
to be thfeo-2-, 3-dihydroxy-3-inethylglutanc acid. The acid was found to exist as 
an equilibrium mixture w'ith its y-lactonc as indicated by the presence of an absorp¬ 
tion baud at 5-63 /* in the infrared spectrum. Efforts are being made to obtain threo- 
2, 3-dihydroxy-3-methylglutaric acid in a crystalline form. The erytliro form of the 
dihydroxy acid is likewise, being synthesised from cis-3-methylglutaconic acid. 


240. Chemical Investigation of the Root of Adhatoda Vasica. 

S. K. SAHA, Calcutta. 

The leaf, bark and root of Adhatoda Vasica are refiortcd to make together a 
better antipyretic combination than cny one of them used singly and go by the 
name of Tnbasaka in Ayurbeda. Apparently the different parts of the plant are 
assumed to contain different active principles. Although much work has been done 
on the leaves of Adhatoda Vasica and a quinazoline alkaloid ‘vasicine’ isolated and 
its constitution established, no work seems to have been done so far on the isolation 
of possible other active principles from the bark and the root. The present pa£icr 
deals with the successful isolation of a quarternary alkaloid along with vasicine from 
the root of Adhatoda Vasica. 


241. Synthesis of Oibenzotropones and Related Products, Part 1. 

J. N. CIIATTKRJEA and H. MUKHERJEE, Patna. 

9 : IO-Dimethoxydibenzocycloheptadiene-l-one-5-carboxylic acid has been obtaineed 
by the polyphosphoric acid cyclisation of a-3 :4-dimctlio.xybenzylhornophthalic acid. 
The former on decarboxylation followed by dehydrogenation by N-brcmosuccinimide 
afforded 9 :10-dimethoxydibeuzotropone which ha.s also been reached by an unambi¬ 
guous synthesis from veratrylidenephthalide following Triebs and Klinkhammer 
(Ber., 1951, 84, 671). The above new route was applicable in the synthesis of 9:10- 
diethoxydibenzotropone. 


242. Synthesis of Dihenzotropones and Relates Products, Part 11. 

J. N, CHATTERJEA and II. MUKHERJEE, Patna. 

a-Benzylhomophthalic acid is shown to give indeno (3 :4 :3' :2') liocouinarin oil 
cyclisation with polyphosphoric acid The latter has been unambiguously synthesised 
and converted to 1 :2-benzo-4-azafluorene. Several indenofsocoumarins have been 
synthesised. 
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243. Synthetical experiments in the 3-Azafluorene Group. Synthesis of 3-Azo- 
fluorenone. 

J. N. GHATTERJEA and K. PRASAD, Patna. 

3-Azafluorenoiie, hither to unknown, has now been synthesised from 7 :8-benzo- 
fsoquinoline. A new unambiguous synthesis of the latter is also described. 


244. Use of 4-Acenaphthene-i8othiocyanate for the characterisation of Amines. 

JOHN MISQUITTA, Poona. 

4' Acenaphthene-isothiocyanate is prepared from commercial acenaphthene by 
nitration of the hydrocarbon, reduclion of the nitro compound and the reaction 
of the amine with sodium hydroxide, carbon disulphide and lead acetate or nitrate. 
As a reagent for tlie characterisation of amines, 4-acenaplitliene-isotliiocyauate 
sliovvs a selectivity of action. It does not react with anilines containing negative 
substituents, like the iiitroaiiiliiies and the aminobenzoic acids. Neither does it 
react with the mela isomers of the toluidines, amisidincs and phenetidines, the 
ortho and para aminophenols and secondary amines. It does not react with 
o-biomoaniliiie, while the o-chloroanilme it forms a derivative only under forced 
conditions. Other aromatic amines as well as methyl-, ethyl- and isopropylaniine 
react easily with 4-ciccnaphthene-isothiacyanate at water bath temperature giving 
fair yields of well-defined, crystalline and high-melting thioureas which can be 
used for ilie ('haractensalion of tlie amines. Except in the case of the ortho and 
para anisidiiies, the melting points of isomeric derivatives differ by more than 5®. 
The geneial iiiecliniiism of reaction of an isothiocyanate with an amine is discussed 
and an explanation for the selectivity of 4-acenaphthenc-isothiocyauatc is suggested. 


245. Synthesis of a new Isoflavone. 

M. O. FAROOQ, W. RAHMAN and M. IDYAS, Aligarh. 

SJIydroxy isoflavone ha.5 been synthesised by the action of ethoxalyl chloride 
on 2, 3-dihydroxydeoxybenzoiti. The intermediate isoflavone-2-carboxylic ester ni.p. 
160-61® gave on hydrolysis isoflavone-2-carboxyHc acid m.p. 260-62®. Tlie acid on 
decarboxylation was readily converted into iboflavone m.p. 218-20®. 

2 :3-Dimethoxydeoxybenzoin b.p. 170-73®/2-5 mm. has been obtained in 67% 
yields by the action of (irignard reagent on 2, 3-dirnethoxybenzamide. The 
dimethyl ether, on demethylation, gave 2, 3-dihydroxydeoxybenzoin m.p. 79-80®. 
DihydroxvVlcoxybenzoin and its dimethyl ether gave crystalline 2, 4-diuilropheuyl- 
hydrazones melting at 221-22® and 180-81® respectively. 

The preparation of 2 :3-Dihydroxydeoxybenzoin and its dimethyl ether have 
been repofted here for the first time. An abnormal product of Grigiiard's reaction 
m.p. 52® has also been obtained and is receiving further attention. 


246. Synthesis of Thiazoline Compounds and their mercurated derivatives— 
Part II. 

B. B. RAUI/ and G. N. MAHAPATRA, Cuttack. 

Action of Sym-di-(p-tolyl) thiourea on various ketones and their derivatives 
has been studied in presence of iodine and the resulting thiazoline compounds 
have been mecurated. The position of the acetoxy mercuric group in the p-tolyl 
nucleus attached to the nitrogen ato|n at position ^ has been substantiated 
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various cvickiices. These tliiazolinc coiiiix)untls have been converted to their 
corresponding thiazoloiie derivatives. The fungicidal and bactericidal study of both 
niercuraled and non-niercurated comi>ounds has been done and the iiiercurated 
compounds have shown promising fungicidal and bactericidal activity. 


247. On the Saponin and Sapogenin of Mahua Oil Cake. 

M. O. FAROOQ, T. P VARvSflNIvY and 'MOHD. S. Y. KHAN, Aligarh. 

Tlie Mahua oil cake fields a colourless saponin ni.p. 186-88^, acetate Jn.p. 
166'68^. This saponin has been shown to be a glycoside of 1, 3, 23-triIiydroxy- 
*-*^“-28oleadienic acid(>) or Ikissic acid with four sugar residues glucose, arabiiiose, 
xylose and rliamnose. A few reactions and derivatives of the genin have l)een 
obtained which throw soiiic light on the constitution of bassi(' acid. The oxidation 
of bassic acid gives a ketone which reacts with 2, 4-dinitrophciiyl hydrazine yielding 
a h 3 clrazoiie ni p. \7i)-7S^ not reported so far. 


248. Decomposition of Carbon Tetrachloride in High Pressure Bombs, 

vSATISII CHANDRA SRIVASTAVA, Calcutta. 

Carbon leraclik)ridc subjected to 300^C and 150 atm., dccomj)oses to ])roduce 
Iicxacblorobeiizeiie in high yield along with carbon, chlorides of metals of which 
the bomb’s body is made and other organic pnjducts. The reaction has been studied 
qualitatively under various conditions between 200‘^C to 400‘^C and 5 atm. to 500 
atm. ill high 2 >i'^'ssiire bombs. It is believed that the reaction involves a free 
radical -CCl. Possibility of hexachlorobeiizene from chlorine and carbon in such 
experiments is also pointed out. 


INORGANIC CHEMISTRY 

249. Action of Nitrogen Tetroxide and its Thermal Dissociation Products on 
Oxides (MgO and AkO^). 

VAvSANTRAI TRAMBAKIyAD OZA, Visnagar. 

The action of nitrogen tetroxide and its thermal dissociation products on oxides 
of magnesium and aluminium lias been investigated at various temperatures. The 
main product of the reaction is nitrate accompanied by about half the volume of 
iitrogen tetroxide consumed of nitrogen trioxide. Interesting observation is with 
liquid nitrogen tetroxide which is investigated mainly at 3(P. Liquid nitrogen 
tetroxide is found to react with magnesium oxide almost instantaneously when 
brought into contact with it. It reacted very slowly with oxides of calcium and 
barium as reported in the literature. But aluminium oxide, an amphoteric oxide, 
did not react on coirtact with liquid nitrogen tetroxide and little or no reaction 
was observed even in contact after three months. But a similar oxide (Zinc oxide) 
is reported to react almost instantaneously with production of complex yellow 
viscous product having comiiositioii Zn(N 03 ) 22 N 204 , and this has also been observed 
by the author. The products of reaction in the case of magnesium oxide at high 
temperatures is only nitrate uncontaminated with nitrite, while in case of calciuin 
ojfidc the products of reaction were both nitrite and nitrate. 
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250. A new complex compound of rhenium with diphenylcarbaxone, 

R. D. DAFTARY and B. C. HALDAR, Ahmedabad. 

A deep violet coloured comi)lex compound of rhenium with diphcnylcarbaxone 
has been prepared by the reaction between diphcnylcarbazide and potassium per- 
rhenate solution in presence of concentrated hydrochloric acid. It is freely soluble 
111 or^^anic solvents such acetone, chlorofonn, etc., diamagnetic, and changes into 
a different substance at 105'^C. The absorption si>ectra of the complex in organic 
solvents show maxima around 540m,a in the visible region. 


251. Basic salts of the monofluoarsenates of bivalent metals—Cu and Ni. 

A. K. Gl^PTA and N. K. DUTT, Calcutta. • 

The following basic salts of copper and Nickel monofluoarsenates have been 
prepared and analysed Cii[As() 3 F], 4Cu(()ir)j, STIjO and Ni[As 03 F]i 4Ni(OH)3, 
'Idle basic salts have been pr(‘partd by the method of Ouy, Fire and Ivomurc 
and Ammonium Acetate method. 

These salts resemble the corresponding liasic sulphates and fluoberrylates in 
solnbilily, in number of niolicules of water of crystallisation, in behaviour to the 
action of heat etc. 


252. Formation of complex compounds between Uranyl Nitrate and Lead Nitrate: 
Part VII. The System : Pb (NOj) (NO J (Conductivity and Spectro¬ 

photometry) . 


C. vS. PANDIC and vS. vS. GUPTA, Lucknow. 

Ill the present investigation altemiits have been made to obtain indication for 
tlie existence of complex compounds in the system : lead nitrate-uranyl nitrate- 
water, by using the physico-cliemical properties like conductivity and spectro- 
idiotonietry. The nieasureniciits of these pliysico-cliemical proixirtics of a series of 
mixed solutions of lead nitiate and uranyl nitrate and their graphical representation 
against the varying constituent, revealed the existence of two definite complex 
compounds liaving the molecular formulae, viz., (i) Pb(N 03 )j and (ii) 

2 Pb(N 0 J 2 .U 0 j(N 03 )j. An attempt is being made to isolate these complexes and 
to study their properties in detail. 


253* Formation of complex compounds between Uranyl Nitrate and Alkaline Earth 
Nitrates : Part VI. The System : Sr. (N 03 ) 2 .U 02 (N 03 ) 2 .H 20 (Conductivity, 
pH & Spectrophotometry). 

C. S. PANDP" and vS. vS. GUPTA, Lucknow. 

In continuation of the previous work reported in Part V, of this series, the 
system : .strontium nitrate-uraiiyl nitrate^water has also been studied. The experi¬ 
mental technique adopted is, to prepare stock solutions of M/10 strength of each 
of the two salts separately. 5 c.c., of uranyl nitrate (0-1 M) is then pipetted out 
into a measuring flask of SOc.c. capacity, and the requisite quantity of (0-1 M) 
strontium nitrate solution are added from a burette, and the solution is made up 
to the mark by the adition of conductivity water. In this way a set of 27 solutions 
are made, in which the concentration of uranyl nitrate remains constant (O-Ol M), 
while that of strontium nitrate varies from (0*0 M) to {0-0& M), The physjeo^ 

Wi—23 
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chemical properties, namely, conductivity, pH and spectrophotometry of this set of 
solutions have been studied. The values of these physico-chemical properties were 
then plotted against the varying concentration of strontium nitrate. The regular 
curves obtained indicate two breaks at concentrations corresponding to the 
compounds having the formulae : • 

(1) Sr (NO,),.UO, (NO,), and (2) 2 Sr(NO,),.UO,(NO,),. 


254. Formation of complex compounds between Uranyl Nitrate and Alkaline 
Earth Nitrates: Part V. The System: Ba(NO,).j-UO,(NO,)j-H.O (Con¬ 
ductivity, pH St Spectrophotometry). 

C. S. PANDE and S. S. GU1>TA, Lucknow. 

A survey of literature reveals that uranyl nitrate has a great tendency to form 
complex compounds with the nitrates of alkali metals, silver, thallium, mercury and 
cadmium. But the sy.stem : barium nitrate-uranyl nitrate-water, has not been 
thoroughly investigated before. A systematic study of the system now undertaken 
by us has revealed the existence of two definite complex comiwunds, viz., 
(1) Ba(NO,),.UO,(NO,), and (2) 2 Ba(N 0 ,'j,.I' 0 ,(N 03 ),. A series of mixed lolulions 
were prepared by following Nayar & Pandc’s Method of Monovarialion, i.c., the 
concentration of uranyl nitrate was kept constant in all the solutions while that 
of barium nitrate varied systematically. The physico-chcMnical properties investi¬ 
gated are conductivity, pH measurements and .spectrophotometry. 


255. 3-OximinomethyUalicylic acid a> an anal)rtical reagent. Spectrophotometric 
determination of iron. 

ASIT KUMAR RAY, Jadavpnr. 

The use of 3-oximinometliylsalicylic acid as a reagent for the spectrophotometric 
determination of iron^II) by making use of the orange-red colour formed by ]'c(III) 
with the retJgent in the pH range S-2—6-8 is described. The wavelength of 400 ni/t 
is most suitable for absorption measurement, where the freshly prepared reagent 
was found to show little absorption. The pH of the solution should Ije within the 
range 5-2—6-8 with at least a molar quantity of the reagent 18—20 times the molar 
proportion of iron. The colour is stable at room temiierature in the pTI range 
mentioned and measurements can be carried out within the range of 20—30°C. 
Beer’s law holds within the raiige 1-6—14-0 ppm, of iron and sensitivity 
0-0147Fe cm.-*. The composition (1 ; 3) of the coloured species has been evaluated 
by Job’s method and a probable composition has been assigned. The effect of 
diverse ions on the colour intensity has been investigated and the tolerance limit 
has been determined. This method requires a previous separation of iron from 
the interfering ions as in most other cases. 


256. A Thermodynamic Study of some Metal-Biguanide Complexes. 

DEBABRATA SEN, A. K. CHAKRABURTTY and N. R. SEN GUPTA, Calcutta. 

Thermodynamic dissociation constants of biguanide are given at 20 °, 30° and 
40°C. Thermodynamic f<»’mation constants of complex compounds of biguanide 
with Cu*+, Ni*+, Zn*+ and Cd*+ have been determined at three temperatures 
(20°, 30* and 40°C). While Cu*+, Zn*+ and Cd*+ give stepwise formation constants 
for the mono and iMS-biguanides, the corresponding nickel complex shows more or 
1(99 0 single step fomuitiop. pop cadmium the k, value has been (onsidere^ unr(l}- 
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nble aii<l hence not included in the table as it is too near the precipitation point. 
These thermodynamic formation constants lead to the evaluation of the free energy, 
enthalpy and entropy changes for the coordination of bigoanide to metal ions. 


257. Pyridine Complex of Pentavalent Rhenium. 


DKBARATA SUN and BIMANESH SUR, Jadavpur. 

Pyridine complex of pentavalent rhenium has been prepared and studied. 
Analytical data, conductivity and its properties indicate the presence of 
LReU,(e^H,N)J^ ion. 


258. Anionic Manganese (111) Hydroxamic Acid Complexes, 

AMIYA KlllVIAR CHAKRABURTTY, Jadavpur. 

In course of a systematic investigation on the metal-hydroxamic acid complexes 
and their analytical applications, it was observed that manganous salts develop 
intense purple colouration with different hydroxamic acids in alkaline medium and 
this was utilised for the colorimetric estimation of traces of manganese. The 
non-development of these colours in absence of air and the enhancement of the 
colour reactions in presence of traces of hydrogen pero.xide indicate the possible 
oxidation of manganese (11) to some higher valency state during the complex 
formation. Investigations of these complexes by Job's method of continued varia¬ 
tion as also the study of their electro-chromatographic migration revealed that the 
complcx(-s are anionic m character in which three molecules of hydro.xamic acids 
arc attached to the central manganese ion. These have been isolated in the pure 
state by precipitating them as salts of the complex cobaltic(III) tris-biguanidinium 
and chromic (HI) tris-biguanidinium cations. Magnetic susceptibilities of these 
compiHinds show that the manganese in the complex anion, is in tervalent state 
of fixidation. 


259. Association of uranyl ion with various inorganic anions in aqueous perchloric 
acid medium. 

D. BANERJEA and K, K. TRIPATHI, Calcutta. 

From a study of the efiuilibrlum distribution of uranyl ion, as a function pi 
ligand concentration, between aqueous and resin (Amberlite-lR-120, sodium form) 
phases at pH 3 (perchloric acid) and an ionic strength of 1 M, maintained by 
adding sodium perchlorate, the formula and formation constants of the complexes 
formed by uranyl ion w’ith anionic ligands like chloride, nitrate, thiocyanate and 
sulfate liave been determined at 32°C. In the case of nitrate and thiocyanate all 
the three species with a uranyl: ligand ratio of ’ 1 : 1, 1:2, and 1 : 3 seem to 
exist, while sulfate forms only I : 1 and 1 : 2 complexes and chloride forms only 
the I : 1 complex even at a chloride concentration of 1,000 times that of uranyl ion. 
The formation constants for the various species are given. 


280 . A note on the preparation of hypoghreemie higuaaide (PEDG). 

S. Lr. EASKAR and S. ROYMAHASAY, Calcutta. 

In recent years the introduction of some orally effective hypo-glycemic agents 
have greatly stimulaed interest in oral diabetic therapy. Dr. Ungar and Dr. tA>ais 
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Freedman (Proc. oc. Kxpt. Piol. 95(1), 190-193, 1957) reported the high hypo- 
glycenic activity of a biguaiiide compound, Beta-ldicnethyl-forniidiiiylimiuourea 
(PRDG). Its synthesis as reported by Seymour Iv. Shapiro et al (J. Am. C.S, 79, 
5064, UKS7) was by the fusion of Beta phenethylaniine hydrochloride and dicyandia- 
111 ide at an eievated temperature. Biguaiiide compounds arc also reported to have 
been conveniently prepared by refluxing the aiipropritite amine, dicyandianiide and 
ammoniacal copper sulphate or chloride and decomiK)sing the coi)i3cr complex with 
vSuIphuretted hydrogen. Tlie present work was undertaken with a view to study 
the synthesis of PTiDG by refluxing beta-plicnethylamine, dicyandiamide and 
ammoniacal copper sulphate or chloride. The inclhod W'as found to yield copper 
complex in good yield. The copper c()mi)lex gave biguaiiide sulphate, mono and 
dihydrochlorides at controlled acidity on de-composition with sulphuretted h 3 'drogen 
in high stale of purity. 


261. Studies on Periodates. 

I). CHAKRABARTTY, K. N. ROY and B. N. GIIOSII, Bombay. 

A survey of the literature indicates tlie existence <^f various types of periodates 
of a melal (especially of a tri-, tetra- and pentavalcnt one). No two authors agree 
on the comi^ositum of the periodate of a melal. In order to rule out the existence 
of such diversity of formulae and composition of periodates of heavy metals, work 
has l)een undertaken in this laboratory. Periodates of bismuth have been prepared 
and some analyses have been carried out and ret:Hjrtc(l. Probable .stnu turcs of 
the periodates may be elucidated by magnetic susceptibility measurements Which 
are in progress. 


262. Study of the Pyridine Complexes of Nickel Sulphate by Siddhanta’s Modi¬ 
fied Method of Continuous Variation. 

P. C. vSINIIA and RAI J. N. vSATIAYA, T*atiia. 

Complex formation between pyridine and nickel sulphate in acpieous solution 
has I>eeli studied calorhiietrically by Siddlianta's niodificatioii of Job’s inelliod of 
continuous variation, using molar heat content as the indicative properly. The 
composition of the complex under the conditions of the experiment is iiiaiuly 
[NiPy 2 ]++ but there is indication the complex or complexes with higher pyridine 
content are present in solution ; the dissociation constant is approximately 3-5x10-"* 
{mean value). 


263. Studies on the Compositjlon and Structure of Chromium (1) -Sulphato* 
Hydrazinate. 

S. M. PAZUJR RAHMAN and NURUB ISLAM, Aligarh. 

Chemical analysis of the precipitate obtained by mixing chromium sulphate 
and hydrazine hydrate was undertaken to determine the composition of tlie com¬ 
plex. The composition was found to be Cr 3 S 04 . 2 NjIL. 3 Il 20 . 

The precipitate loses one molecule of water over cone. ILSO^ and on heating 
to 110—120® all the three molecules were- lost. The probable structure can be 
IH^N.-Cr-OSOaO-Cr-N.HJHjO the sulplfato-bridging being supplied by the sulphate 

k,o . H,0 

from one of the reactants. The possibiltlv frf tlie existence of a four coordination 
compqumj of^.Cr(I) has been discussed* 
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264. Organic Salts of Bivalent Chromium. 

R. C. MEUROTRA and J. P. TANDON, Gor.tkhpur. 

The preparation of a number of organic salts of bivalent-chromiiini has been 
undertaken. Salts of the saturated (adipic, sebacic, camphoric, plicnyhacetic and 
lauric), unsaturated (cinnainic), aliphatic hydroxy (bcnzilic), amino (pluny 1-glycine, 
p-aniinobenzoic and hippuric), and aromatic halogen-subslitiUed carboxylic 
(O-chlorobenzoic) acids have been prepared, for the first time and their properties 
have been compared with corresponding compounds of trivalent chromium. 

The characteristic colours of i-oine of the above derivatives can be used for the 
detection of bivalent chromium ions. The nature of these salts has been discussed 
in \civv of earlier suggestion of King and Garner (1950). 


265. ^‘Reactions of Tkanium Tetrachloride with Hydroxylic and Carboxylic 
Compounds*’. 


R. C. MKHROTRA, Gorakhpur. 


'J'lie reaction of titaiiiiiin tetrachloride with alcohols to yield dii'liloride deriva¬ 
tive's has been known for a long time. It has been shown that the reverse reactuni 
of titanium Ictra-alkoxidcs with excess hydrogen chlondc results in the same 
dichloride derivatives. 


The reaction of titanium tetrachloride and carboxylic (acetic, propionic, butyric 
and benzoic) acids has been found to ueld dichloride di-carboxydate derivatives 
diiectly. Ihuther reaction is much slower and is accompanied by side-reactions 
resulting finally in a complex derivative of titanyl oxalate type. 


Tlie reaction of titanium tcirachloride with diketoiies has been reinvestigated 
in detail and il has been confirmed that the main derivative in these cases also 
is a dichloride diketone derivative. However, contrary to the assumptions of 
earlier workers, the derivatives have been shown to be niomomcric compounds 
by a variety of physico-chemical investigations and their simple relationship with 
dichloride dialkoxide derivatives has been clearly deiiioiistiatcd. 


Contrary to the above general pattern, the reaction of titanium tetrachloride 
with pheJiols has been found to result in the replacement of all the four chlorine 
atoms and yield letra-phenoxy derivatives directly. 

A simple plausible explanation has been suggested for all the above findingvS 
and attempts have been made to explain the reported variation in the reactivity 
of tetrachlorides of other elements of group IV towards hydroxylic and carboxylic 
compounds. 


266. The preparation of Uranium Tetrafluoride. 

BAIvARAM SAIIOO and D. PATNAIK, Cuttack. 

The preparation of uranium tetrafluoride with one molecule of water at ordinary 
temperature by the action of hydrofluric acid on uranium (IV) oxyacetate has been 
oebieved. Uraniiiin (IV) oxyacetate was prepared by the photolysis of uranyl 
acetate in presence of acetic anhydride and alcohol. The tetrafluoride is obtained 
as a bluish green compound and the reaction is exothermic. 
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267. The Photolytic Separation of Uranium from Beryllium and Zirconium. 

K. vSlNGII, BALARAM SAHOO and D. PATNAIK, Cuttack. 

Tlic pliotohtic process of isolation of the hydrated ammonium uranium* fluoride 
complex H.O has been applied for the separation of uranium from 

beryllium and zirconum, utlising sunlight as the source of energy. For this 
purpose the mixture of the solutions of uranium and beryllium or zirconium with 
ammonium bifluoride containing 20 per cent alcoliol at different pH were exposed 
to sunlight for 5-G hours. Cranium was precipitated in the form of Jiydrated 
complex fluoride leaving beryllium and zirconium in solution. The solution con¬ 
taining the unprecipitated uranium can be further used for its extraction, thus 
causing no loss of uranium. 


268. Photolytic Separation of Uranium from Titanium and Molybdenum. 

K. vSlNC.H and D. PATNAIK, Cuttack. 

'J'hc separation of uranium froiv litaiiium and molybdenum has been accom¬ 
plished by photolytic process. Sunliglit has been used as the source of energy for 
photolysis. Uranium is precipitated as hydrated uranium fluoride complex 
when a mixture of uranium Avilh titanium or molybdenum is 
exposed to sunlight with NH^P and alcohol, leaving titanium and molybdenum 
in solution. The effect of alcoholic composition and that of pll have been studied. 
With 20% alcohol by volume and at pH 2-5 over 95% of uranium of 99.0% j^urity 
has been recovered. 


269* Hydrated Compounds of Uranium from Uranium (IV) Oxycarbonate. 

BAIvARAM vSAlfOO and D. PATNAIK, Cuttack. 

The uranium (IV) oxycarbonate has been isolated by us. The com[:K)Uiid under¬ 
goes simultaneous oxidation and dehydration when exposed to dry air producing 
hydrated uranyl carbonate. A number of uranium (IV) conipouiids, nauiety, ura¬ 
nium tetrafluoride, uranium (IV) oxyformate, oxyacetate, dioxalatc and oxyiiitrate, 
have been synthesised, utilising the oxycarbonate as the starting material. In each 
case hydrated compounds have been formed. Conditions of preparation remaining 
unaltered, the varying number of water of hydration has been ascribed to be depen 
dent on the nature of formation. Other properties of the compounds, such as, 
intensity of colour, crystal size etc. have also been explored. 


270. Corrosion Inhibition of Aluminium in Acid Solutions : Inhibitor Efficiencies. 


J, SUNDARARAJAN and T. L. RAMA CHAR, Bangalore. 

The correction rates of commercial aluminium have been determined in hydro¬ 
chloric acid solution under various conditions. The inhibitor efficiencies have been 
calculated for acridine, thiourea, dextrin, and nicotinic and tannic acids. The first 
two are the best inhibitors. 
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271. Study of Thiosalt*—^Part I, Formation of Thiosalt from Mercuric Sulphide. 

K. P. DUBEY and S. GHOvSH, Allahabad. 

The dissolution of mercuric sulphide in alkaline sulphides has been studied. It 
has been confirmed that the compound Na^HgSj is formed and the formation is 
complete in alkaline sulphide containing a large excess of free alkali. The stability 
constant for the reaction IlgS + S-’^ (HgS,)-* has been calculated and the 
value obtained is approxihiately 12. The values for the stabilitj- constant obtained 
are almost same for sodium and potassium sulphides; in other words, the solubility 
of mercuric sulphide is the same in sodium and potassium sulphides. 

272. Complexes of Titanium and Zirconium Tetrachlorides in Thionyl Chloride. 

SARjri' SINGH SANDHU, BHUPINDAR vSINCxH CIIAKKAIv and CURMIT wSARJlT 

vSANDHU, Hosliiarpur- 

The electronic configuration of titanium and zirconium tetrachlorides which is 
d^s provides ample chances for the molecules to acquire more suitable structure d^sp** 
through chemical combination. The complexes of the two tetrachlorides with 
quaternary ammonium chlorides such as tetramctliylammonium chloride, Irimethyl- 
plieiiylainmonium cliloride, trimethylhenzylammonium chloride, dimetliylphenylben- 
zylrimmoniuni chloride and triethylbcnzylammoniuin chloride and heterocyclic bases 
pyridine and quinoline, have been prepared in thionyl chloride. As a result of this 
investigation fourteen complexes have been isolated. The quaternary ammonium 

chlorides yield complexes of the type j^Ri —MCl^ while the complex of 

p\ridine and quinoline correspond to the types (CJI N)y fMCl^.SOClj and (C^H.N), 
IVK'I^ resjx^ctively. This mode of formation of these complexes through ionization 
of iht? tetraehlorides and bases has been suggested. 

Tlie reasons for the i^artial loss of solvent moljecules in tlie second tyi:)e of 
complexes and total loss of the solvent in the third type of complex has been 
explained on the grounds that nitrogen in the^.e heterocyelic systems possesses Bp 
eonfignratioii and tlie presence of IVI boml confers a certain amount of strain upon 
the molecule. Kveii on combination with solvent molecule and on subsequent ioniza¬ 
tion the thionyl pyridinium and thionyl quiiiolinium ions are not very stable entities. 
Moreover, the steric effect of thionylium ion must also lx taken into consideration. 
In spite of the loss of solvent, the metallic atom still exhibits hexacovalency (d^sp*) 
in all these complexes. The second type contains only mono negatively charged 
anions with one pyridine molecule linked through co-ordination to the central atom 
while the second pyridine molecule exists as thionyl pyridinium cation. Of course 
the tliird type provides purely covalent complexes and here both the quinoline 
molecules are directly linked with the metallic atom through co-ordination, 

273. The formation of the complex compound of copper by the reaction between 
copper sulphate and diphenylcarbazide. 

S. P. THAKUR and B. C. HALDAR. Ahmedabad. 

Diphenyl carbazide reacts with copper sulphate solution to produce a compound 
of the formula CuC 35 H 2 ,,N^Oa. The compound is nsoluble in water and ethyl 
alcohol. It is paramagnetic, the effective magnetic moment being 1-72 B.M. The 
acetone solution of the complex shows maximum absorption at S40in/i. It is sug¬ 
gested that the spectra is of the charge transfer type and overlaps the weak d-d 
spectra in the visible, 
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274. Photolytic Separation of Uranium from Aluminium. 

I. B, MISHRA, K. K. TRIPATHY and D. PATNAIK, Cuttack. 

The separation of Uranium from aluminium has been accomplished by two differ¬ 
ent melhods, viz. the photolysis of the mixed sulphates and the photofVsis of the 
mixed formates. When a mixture of uranyl sulphate and aluminium sulphate is 
exposed to sunlight for 6—7 hours in presence of hnmic acid and alcohol, uranium 
is precipitated as hydrated uranium (IV) Oxysulphate. The uranium thus preci¬ 
pitated is found to be pure to the extent of 99*9%, the percentage of recovery being 
93% ill 50% alcohol. When a mixture of formate solulons of uranium and alumi¬ 
nium with a little of ammonium nitrate (to coagulate the precipitate) is exposed to 
sunlight for 24 hours, uranium precipitates as hydrated oxide, leaving aluminium in 
solution, 93% uranium being recovered with a purity of 99*9%. However, when the 
mixture of the formates aciditu-cl with formic acid, was exposed the reduced uranium 
(IV) in solution could be quanlitivel}'' precipitated by addition of sodium liydroxide, 
leaving aluminium In solution as aluminnte. The precipitate is contaminated with 
sodium, which on second precipitation with ammonium hydroxide, is eliminated. 


275. Derivatives of Beryllium with 2-Hydroxy 3-Naphthoic Acids. 

R. C. MEHROTRA and R. P. AGARWAU, Gorakhpur. 

The reaction of beryllium salts ivilli 2-hydroxy 3-naphthoic acid lias been in¬ 
vestigated in detail by preparative, conductometric and electrometric techniques. 
Two new compounds Be(C,inttO,).2H.O and been isolated. The 

formation of those coiiqxjunds in solution also is confirmed by physico-chemical 
methods and probable structures are assigned keeping the co-ordination number of 
beryllium as 4. The physical properties of tlie compounds themselves support the 
proposed formulations. 


276. Derivatives of Magnesium and Zinc with 2-Hydroxy 3-Naphthoic Acids. 

R. P. AGARWAIv, Gorakhpur. 

In view of our earlier work with beryllium naphtlioates, similar studies have 
been carried out with magnesium and zinc salts. The magnesium naphtlioates have 
been found to be soluble in water, from which they have been crystallised. The 
dinaphthoate can be prepared by reacting magnesium sulphate with excess of 
l>otassiurii naphthoate, v\hereas the mono-derivative could be prepared only by re¬ 
acting magnesium sulphate, potassium naphthoate and sodium bicarbonate in equi- 
molecular ratio. Zinc dinaphthoate is insoluable and gets precipitated when potas- 
sium naphthoate solution is added to a zinc salt. The physico-chemical properties 
of these derivatives have been studied and compared with those of beryllium. 


277. **Reaction3 of Ethyl and Isopropyl Titanates with a-Hydroxy Carboxylic Acids. 

I. D. VKRMA and R. C. MEHROTRA, Poona and Gorakhpur. 

Stepwise replacement of alkyl groups cf ethyl and isopropyl titanates by acyl 
groups of lactic, mandelic, and salicylic acids has been investigated by taking re¬ 
actants in predetermined stoichiometric proportions and causing them to react in 
refluxing benzene. The number of alkyl groups replaced in reaction was deter¬ 
mined by estimating alcohol liberated in reliction and by analysing reaction pro- 
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duct. When alkyl filaiiates are acted upon by 2 moles of these acidsi salicylic 
acid liberates 4 moles of alcohol (per mole alkyl titaiiate) where as remaining two 
acids displace only 3 or 3*5 moles of alcohol. Thus di-lactate and mandelate 
derivatives appear to with-hold very firmly (remaining) alcohol as adduct. However, 
with 3 moles (or higher proportions) of these acids, alkyl titaiiates yield, in every 
case, an equimolecular mixture of di- and tri-acylates. 

All these acylates are white solids, but for salicylates which are orange or deep 
red in colour. Monolaclate, salicylate and mandelate derivatives are soluble in 
benzene, whereas the equimolecular mixture of di- and tri-U\ctate dissolves in water 
without hydrolysis. 


278* Preparation and Properties of Chromous Oxinate. 

R. C. MEHROTRA and J. P. TANHON, Gorakhpur. 

Tlicre has been a controversy in the literature about the existence of chromium 
(IT) oxinate. The preparation ot the salt has been studied under a variety of con¬ 
ditions and it has been found that pure chromium (II) oxinate is precipitated by 
adding a solution of oxiiie to a large exces of diromous chloride or sulphate i^oln- 
t<oTi prepared by dissolving chromous acetate in minimum amount of the acid. A 
large number of samples wdtli analyses corresponding to Cr(CoHoON)a have been 
prepared. The compound appears to undergo, an intramolecular change. 


279. Studies on the Preparation and Properties of Uranium (IV) Nitrate. 

T. R. RTTAT and B S. MATIIUR, Trombay. 

Th*aninm (TV) nitrate has been prepared by the photo-chcinical reduction of 
nitric acid solutions of uranyl nitrate in presence of ethanol and by the reaction of 
iiraiiium (IV) sulphate and barium nitrate and of uranium (TV) chloride and silver 
nitrate. Hexavalent uraninni w\as removed from the tetravalcnt uraniuni by solvent 
extraction with 5—10% tributyl phosphate (TBP) in kerosene solution and later the 
uranium (TV) nitrate was separated from other impurities by 20% TBP extraction. 

The oxidation of uranium (IV) nitrate in aqueous and TBP solutions under 
different conditions, in air and nitrogen atntosphere has been studied. 

Attempts to isolate solid uranium (IV) nitrate was not successful. Uranium (IV) 
nitrate was found to form a complex with TBP of the type U(NOj)^2TBP. 


280. A Study on the Complex Formation of Beryllium with Salicylic Acid and 
Sulpho-Salicylic Acid. 

REBATI CHARAN DAS and S. ADITYA, Cuttack. 

Beryllinm perchlorate forms colourless complex with both Salicylic Acid and 
SulpTio-Salicylic Acid. The nature of these complexes has been studied by ultraviolet 
spectrophotometry. The absorption spectra at different pH suggests that the com¬ 
plex formation increases with the increase of pH. The compositions of these com¬ 
plexes were studied at pH 4»5 by Job’s method of continuous variation. The mole 
ratio of Beryllium to the ligand in both the complex ions is 1:1. The values of 
stability constants were determined at ionic strengths 0-02, 0-05, 0-1 and 0-2 M 
respectively for the Beryllium-Salicylic Acid complex, and comp^ired with those of 
the Beryllium-Sulpho-Salicylic Acid complex at the same ionic strengths. The 
thermodynamic stability constants have been found by extrapolation. They are 
1-583x10* and 3*511x10* for Salicylic Acid-and Sulpho-Salicylic Acid complexes res- 

iil—24 



182 


Proc, 47th Ind, Sc, Cong, ; Part III: Abstracts 


pectively. The value of Aare calculated to be -5822 cal. and -6302 cal. for 
the same two complexes. 


281. Structure of complex compounds of Palladium, Nickel and Qopper with 
Salicylidene Thiosemicarbasone. 

S. P. GHOSH and Y. THAKUR, Patna. 

Complex compounds of palladium, nickel and copper have been prepared with 
salicylidene thiosemicarbazone. They can be represented by tlie j?eneral formula; 
M(C,H,ON,S).NH,.XIIjO. The nickel and palladium complexes were found to be 
diamagnetic and therefore to have square-planar structures with dsp" bonding. The 
copper complex, black in colour, was also diamagnetic and hence it is suggested 
to be a cuprous complex, 


282. Application of the New Colour reaction for Cyanide and Thiocyanate to 
the Determination of Metal, 

G. S. DRSHMUKH and S. V. TATWAWADI, Varanasi. 

Most of the commonly occurring cations and anions had no effect upon the 
cyanide-pyridine-chloramine T reaction and the .subsequent development of the 
yellow colour. A few metallic ions, such as copper, nickel, coball, silver and gold, 
however, decreased the intensity of the yellow colour, the change being propor¬ 
tional to the concentration of the cations present in the solution. Cobalt, nickel and 
silver reacted sloichiometrically with cyanide, 1 mole of each of these metals react¬ 
ing with 5, 4, and 2 moles of cyanide respectively. No stoichiometry of gold and 
copper with cyanide could be established under the experimental conditions. 'J'hcre 
was no evidence for the existence of a cabalto-hexacyanide in the aqueous solution; 
instead, formation of a pentacyauide of cobalt has been suggested. 


283. The Action of Nitric Oxide on Oxides of Silver, Mercury and Calcium. 

T. M. OZA, R, H. THAKER and G. T. OZA, Bombay. 

The action of nitric oxide at pressures less than one atmospheric and at pres¬ 
sures tending zero has been studied on a fixed mass of oxide of silver, of mercuric 
mercury and of calcium, at temperatures below those at which the nitrites formed 
begin to <lecoinposc. The only solid product formed with CaO and HgO is the 
nitrite while in the case of Ag,0 both nitrite and nitrate are produced and also 
silver metal. The gas which was pure nitric oxide at the start of the experiment 
contained some nitrogen dioxide and nitrogen at the end. Experiments at pressure 
of nitric oxide tending to zero showed enhanced formation of nitrogen. As tem¬ 
peratures used preclude the possibility of the thermal decomposition of nitric oxide 
and pressure is found to have great influence, it appears that catalytic decomposi¬ 
tion of nitric oxide occurs. The formation of nitrite ^nitrate in the case of Ag^O) in 
the solid phase accompanied by tliat of nitrogen and nitrogen dioxide is an inter¬ 
esting aspect of this work. 

284. The Decomposition of Mercuric Nitrite. 

T. M. OZA and Kumari E. I. EZEKIEE, Bombay. 

The decomposition of pure mercuric nitrite (a) in solution (b) in the solid state 
is studied b«low 140* Rnd the product;) examined a (Quantitative study of the 
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residues left and gas formed under different conditions. The decomposition is 
found to lead to the formation of (i) in the wet stale, mercurous and mercuric 
nitrates and nitric oxide (and nitrogen dioxide), (ii) in the dry state, mercuric 
nitrate, nitric oxide (and nitrogen dioxide). In either case the'reactions leading 
to the formation of the final pro<lucts proceed through the primary decomposition 
of the nitrite into mercuric oxide, nitric oxide and nitrogen dioxide. 


ANALYTICAL CHEMISTRY. 

285. Determination of ''Bound'* Formaldehyde in Formaldehyde—^Peptone Mixtures 
-Part II. 


V. SUBBA RAO, Walla ir. 

Ksliinalion of “bound” formaldehyde content by two different methods, fonn<d 
titration and chromotropic acid method after Vorlandcr’s reaction in products 
obtained by exposing peptones to formaldehyde vapour and later drying them over 
phosphorus pentoxide was described previously. The values obtained by both lhe.se 
methods agreed closely. It was found that about 30-35 mg. of foriiialdehyde wa.s 
“bound” by a gram of peptone. It was al.so rejxjrted that when these products were 
dissolved and the solutions stored at room temperature for seven days, this “bound” 
formaldehyde content decreased by 30%. 

The problem was investigated further by estimating the formaldehyde contents 
of the above products by chromotropic acid method before performing the Volander’s 
reaction. The values obtained were much higher than the “bound” formaldehyde 
contents (60-i)0 mg. of HCHO per gram of peptone) and are designated as “total” 
formaldehyde contents. 

It has been found that the “bound” formaldehyde contents were different when 
(1) peptone was allow'cd to absorb formaldehyde vaixmr and (2) an equivalent 
quantity of formaldehyde was added as a .solution. Perhaps this might be due to 
formaldehyde binding differently to peptone when allowed to react with it as vapour 
and as solution. The actual functional groups involved in these bindings i.s under 
investigation. 


286. Dalxine (Diallyl dithiocarbamiilo>hydraxtne) as a Micro«Reagent. I. Estl« 
mation and Separation of Copper and Nickel. 

N. K. DUTT and A. DUTTA AHMKD, Calcutta. 

The reagent has been used bj’ one of us (Dutt) and K. P. Sen Sarnia (N. K. 
Dutt and K. P. Sen Sarnia. Anal. Chiin. Acta 15, (1956), 21; Ibid, 15, (1956) for 
the gravimetric determination of bi-valent metals like copper, nickel, zinc, mercury, 
lead, pallaflium and also .silver by Macro-method. Low percentage content of metal 
in the compounds and the accuracy of the results obtained by the Macro-method 
suggested a Micro-adaptation of the same. 

A de.scription of the Micro-method for the estimation and separation of copper 
and nickel together with the results of a number of such determinations is given 
in the present paper. 

The precipitation of Cu and Ni was carried out ill a micro-beaker and the filtra¬ 
tion and washing were effected by means of Emich’.s asbesto.s packed filter-stick. 
The beaker and the filterstick containing the precipitate were dried in the Benedetti- 
Pichler's drying apparatus in'a current of air. Weighings were made in a Mettler 
Single-pan Micro-Balance. 

In the Micro-estimation almost the same procedure was followed as was des¬ 
cribed for the Macro-method (loc. cit.). 
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287. Polaragraphic study on copper (II) biguanide chelate. 

BISWANATII CHAKRAVARTY and ASIX KUMAR ROY, Calcutta. 

It Ijas been shown by Ray and co-workers that biguanide and substituted bigua- 
nides form well defined crystalline complex compounds with various metallic ions. 

In the present work the reduction of copper (II) biguanide complex in 0-lM 
KCl and 0-01% gelatine at the Hg-electrode has been studied. From these studies 
attempts have been made to calculate the half wave potentials of the various 
cupric and cuprous biguanide complexes reduced at the Hg-elccirodc. 
In the presence of the complexing agent the half-wave potentials of 
Cu+ ion is sliifled to a more negative value (here —0-5125 volts vs. S.C.iC.) than 
that for the cupric ion (here -0-17 voU vs. S.C.Ii.). This shift in the Jialf-wavc 
potentials is expected. The same is true in the case of the various copper ammonia 
complexes. It has been found that in the latter case the standard potential and the 
half-wave i^otential of the Cu+—>Cu(Hg) system is usually shifted in the negative 
direction to a greater extent than that of the Cu++—>Cu+ system, and the polaro- 
grani shows a double wave. The value of i for the second wave has been cal¬ 
culated to be 3-184 micro amperes. 

The values of the half-wave potentials for the first, second and third wave 
noted from the ixilarogram agrees fairly well to the values obtained from the plot 

of log —- vs. — Ku-o for these respectively, 
ii-i 

The polarogiaiii of the biguanide molecule was also studied in KCl and 

0*017b gelatine. The half-wave potential for the reduction of biguanide molecule at 
the Hg-electrode is found to be -0-96 volts, vs, S.C.E. 


288. N-Benzoylphenylhydroxylamine as an Analytical Reagent : Part I—Colori¬ 
metric Determination of Iron and Copper. 

H. R. DAS and S. C. SHOME, Calcutta. 

N-Benzoylphenylhydroxylaniiiie has been employed as an organic reagent in 
the coloninetric determination of iron and copper and their separation from each 
other. The iron derivative of the organic reagent dissolves readily in cither chloro¬ 
form or ether giving a red solution. The solution of ion derivative in ether shows 
maximum absorptit)n at Ti wavelength of 438mu. The copper derivative of bcnzoyl- 
pheiiylhydroxylamiiie is appreciably soluble in chloroform producing a greenish 
yellow solution which indicates a total absorption at wavelengths ranging from 
260W/J to 300m/4. The coi:)per complex is insoluble in ether. 

The ferric ion can be completely extracted from its aqueous solution in the pH 
range 2-25 to 2-45 by shaking with O-OIM solution of benzoylphenylhydroxylamiue in 
ether. The cupric ion, however, cannot be extracted by the same solvent. Iron has 
been quantitatively separated from copper by the ether extraction in the pH range 
2-25 to 2-45. The iron conqfiex has also been extracted using other solvents such 
as chloroform, ethylacetate, and nilrobenzene. After the removal of iron by the 
ether extraction, copper can be estimated by treating the aqueous solution at pH 
3 to 4, with benzoylphenylhydroxylamine solution in chloroform (0-IM). 


289. 3-aldehydo salicylic acid elhylanediamine schifif’s base as an smalytical re* 
agent : Spectrophotometric determination of uranium. 

SATYENDRA CHANDRA LODH,".Tadavpur. 

The use of 3-aldehydo salicylic acid ethylenediamine schiff’s base as a reagent 
£of the spectrophotometric determination of uranium (VI) by making use of the 

/ 



Seclion IV : Chemistry 


185 


oraiigc-recl colour formed by uranium (VI) with the reagent in alkaline solutionj is 
described. The wavelength of 470 uifi is found most suitable for absorption 
measurement. The optimum pH of the solution lies between 8-90 and 10-20 with an 
excess of the reagent, at least 8 to 10 times the molar proportion of uranium for 
tlie maximum development of colour. The colour is stable at room temperature 
below SSX. Beer's law holds good in the range of concentration 7—145 p.p.m. 
uiaiiium. Sensitivity O-Ily U cm-^. The composition (1 : I) of the coloured species 
has been evaluated Job's method and the probable constitution has been sug¬ 
gested, IMost cations and anions interfere with the determination of uranium. Hence 
a piclimiiiary separation of uranium from the interfering ions is essential. 


290. Mercurometric Determination of complexly and ionically bound thiosulphate 
and sulphite in chrome liquors. 

D. RAlMAvSWAMY and Y. NAYUDAMMA, Madras. 

The deterniiiiatioii of thiosulphate and sulphite both complexly and ionically 
btaind is iniportaiil in two bath tannage and other sulphite masked liquors. The 
present method makes use of the electrometric titration against mercuric chloride 
willi mercury ix)ol electrode and saturated calomel electrode. The total sulphite and 
thiosulphate ionically bound is first found by straight titration with mercuric 
chloride and thiosulplialc alone by binding the sulphite with formaldehyde. The 
roniplexly bound sulphite and Ihiosulphate were first displaced by oxalate and acid 
and titrated separately in the jiresence and absence of formaldehyde. The presence 
of sulphate does not interfere in tlie method of determination. 


291. Volumetric Method for the Determination of Gold in Presence of Copper 
& Iron. 

M. R. VKRMA, V. M. BlIUCHAR and I. II. vSlJBHIiRWAL, New Delhi. 

In a neutral solution gold reacts with potassium iodide to liberate an equivalent 
amount of iodine. If iJic deteriiiinatioii is attempted in pre.seiice of copi)er, there 
will be an interference. If, however, determination is carried out after complexing 
copper with alkali oxalate, the estimation of gold can be carried out without any 
interference from copper. Interference from iron can likewise be avoided by adding 
alkali fluoride. Very satisfactory determinations of gold have been carried out in 
solutions having gold : copper : iron in the ratio 2:8: 12. The determination 
requires a correct sequence of addition of the alkali fluoride, bicarbonate, oxalate, 
iodide for various stages of the reaction and low lejnperalure for satisfactory 
determnation. 


292. Paper Chromatographic Method for the Identification of <z- and ^^-Naphthols 
in the Presence of One Another. 

M. R, VERMA, RAMJI DASS and P. K. GUPTA, New Delhi. 

Chemical melliods for the identification of a- and i3-naphthols in the presence 
of one another are difficult. But if these are condensed with diazotised Amino*J.-Acid 
and the dye spot chromatographed on a piece of filter paper using iso-amyl alcohol- 
etliyl alcohol-ammonia or methyl iso-butyl ketone—ethyl alcohol—liquor ammonia as 
the developing agents fairly distinctive, R/ values for the derivatives of a- and J3- 
naphthols are obtained. This method can be used for the identification of two 
phenols from their mixture. 
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293. Colorimetric Method for the Estimation of Trivalent Chromium. 

M. R. VERMA, V. M. BlIUCHAR, K. C. AGRAWAE and R. K. SHARMA, 

New-Delhi. 

• 

Clironiiiiiii can be eslimated from a number of combination by converting it 
into clichroinatc and estimating the same volunietrically and colorimctricall 3 ^ A 
direct melliotl for the estimation of trivalent chromium has been developed. Cliro- 
mium on boiling with chenta acid, forms a violet coloured complex at pH 4-5 with 
max absorption at 642 m/i. The solution obeys Beer’s law and satisfactory detcr- 
niiiiations have been made out a wide range of concentrations. This method, it is 
envisaged, has many applications in several deternmations of technical importance. 


294. Determination of Phthalyl Sulphacctamide, Chloroquine and Di-iodo-hydroxy- 
quinoline in a Mixture. 

S. BHATTACIIARYA, Calcutta. 

A combinati(»n of didodohydroxvquinoline, chloroquine phosphate (ind phthalyl 
sulphacetainide is often used in the treatment of tlysentery- both amoebic and 
bacillar^'. Difliculty often arises in analysing the individual constituents of such 
a mixture especially in case of phthalyl sulphacetainide. In a mixture where di- 

iodohydroxyquinoline is present, the addition of sodium nitrite to the mixture for 

the diazotization of the amino group of phthalyl sulphacetainide also liberates iodine 
from di-iodoliydroxyquinolinc. As such it is necessary to separate the plithalyl sul- 
phacetaniide from the other constituents particularly from the di-iodohydroxy- 

quiiioliiie. 

In the process of separation advantage has been taken of the preferential 

solubility of the phthalyl sulphacetaniide in sodium bicarbonate solution. Cliloro- 
quine phosphate could he separated in a second sample by extracting with water, 
the other two constituents being insoluble in water. Di-iodoliydroxyquinoline, how¬ 
ever, can be assayed even in presence of tlic other two. 

The details of the process has been di'^cussed. 


29S. Colorimetric Method for the Submicroestimation of Sugars. 

vS. BOSK, vS. MUKHUUjEr? and A. N. SHRIVAvSTAVA, Kanpur. 

The orange-yellow colour developed when sugars are treated with phenol and 
concentrated sulphuric acid has been measured with spekker photoelectric colori¬ 
meter (Hilger and Watts Ltd., Knglaiid) using Ilford filler No. 602. It is observed 
that glucose, galactose and fructose under this condition obey Beer’s law in the 
concentration range of five to twenty micrograms per ml. whereas in case of ara- 
binose the coiicenlration range obeying Beer’s law is found to be five to twenty-five 
inicrograms per ml. Investigatioii.s on other sugars are in progress. 


296. Analytical aspects of some Organic Acids : Part V. Back Titration Pro¬ 
cedures for the Determination of Aluminium, Zirconium and Thorium with 
Iron (III) Solution and 2-Hydroxy-3-Naphthoio Acid-Indicator^ 

C. S. PANDE and T. S. SRIVASTAVA, Lucknow. 

Back titrinietric procedures for the estimation of aluminium, zirconium and 
thorium have been developed, which involved the adjustment of the concentration 
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of the metallic salts, concentration of BDTA, pll, temperature, addition of indicator 
solution (namely, 2-hydroxy-3-naphthoic acid) and back titration with standard M/10 
ferric chloride solution. This method is based on the fact that the excess EDTA, 
which is added to the metal solutions may be back titrated with iron (III), which 
forms highly coloured complex with indicator when present in slight excess. 
Quantities of aluminium, zirconium and thorium as small as 10*8, 4-6, 11*6 mg. can 
be back titrated within exi>erimental error, when present in a volume of 100 ml. 


297. Analytical aspects of some Organic Acids—Part IV. Direct Complexometric 
Titration of Iron (lU with EDTA Using 2-Hydroxy-3-Naphthoic Acid as 
Indicator. 

C. vS. PANDE and T. S. SRIVAvSTAVA, Lucknow. 

A direct titrimelric method for the estimation of iron (Til) has been developed, 
which involved the adjustment of cojicentralion of iron (III), pll, dilution, addition 
of 1 ml, of 2% indicator, temperature (30*^ to 35° C) and titration with liDTA. It 
is based on the fact that the iron (Til) forms a blue coloured complex which 
is destroyed at the (1:1), molar ratio, making the end-point of the titration. 
Ouantity of iron (III) as small as 23*2 mg. can be titrated accurately when present 
in a volume of 100 ml. Study of interferences revealed that quite a number of 
elements like Mg“4-, Ca"+, Sr“+, Ba“+, and Mir+ do not interfere, 

whereas heavy interference is caused by Cu"+, Zn®+, PbH, C<r + , Ni®-f, 

ZrO‘‘‘+, VO"+, Ar+, CrH, TP+, Ce^+ and Th^+. The method proposed for iron 
(IN) is scleclivc and should be of considerable use in many cases. 


298* Analytical aspects of some Organic Acids : Part VI. Direct Complexometric 
Titration of Iron (HI) with Disodium salt of Ethylenediaminetetra-acetic Acid 
(EDTA) using o-Cresotic Acid as Indicator. 

C. S. PANDE and T. .S. SRIVASTA^^\, Lucknow. 

A direct coniplexoniclric titration of iron (III) with I^DTA using o-cresotic acid 
ns a metal indicator is given. The colour change (»£ the. indicator is from blue- 
violet to light vellow or colourless. The optiiiuiiii tenqierature and pH range is 
35° to 55°C and 2*2 to 4-2 respectively. Macro and microgram quantities of iron 
(III) arc accurately estimated with the lielp of this indicator. Iron (III) may easily 
be titrated in the iiresence of various metallic ions e.g. Be (II), Mg (II), Ca (11), 
vSr (II), Ba (II), Cd (II), UO^ (II) and Mn (II) without any interference in the 
estimation. 


299. Radio-Chromatography of alkali earth ions Part II Variation of Kf values 
of Sr++ and Y+4*-h with the sunount of Ba++, 

n. J. ARNIKAR and J. P. TANDON, Varanasi. 

The lechiiique of Radio Chromatography on acid washed asbestos paper employed 
earlier by one of us (HJ.A.) for separation of alkali and alkali-earth ions is now 
used for the study of the capacity of the asbestos paper considered as iron exchanger 
in the separation of Ba++, Sr++ and Y+4-+ ions using Sr*® and Y*® as 

Radio tracers. The shift iu the R/ values of Sr++ and Y+++ due to a progressive 
increase 6f Ba++ is studied until the separation becomes difficult. From these 
results the approximate iou exchange capacity of th^ (asbestos paper is computed 
for this fieparatjon, 
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300. Anljrtical Application of Embelin Part 1. Estimation of Uranium. 

V. VBNKATESWARLU, Waltair. 

Ill pure solutions, uranium could be estimated on a semi-micro scale using 
embelin as a precipitant. With embelin, uranium solutions at pU 6-(X-^-5 give 
bluish pink tinted complexes, soluble in alcohol, whose composition is somewhat 
variable but determinable as UjO, by direct ignition. 


301. Paper chromatographic identification of ascorbigen in plant materials. 

SHAKUNTABA BOSE and B. C. GUIIA, Calcutta. 

Experiments have been carried out with different solvent mixtures for the 
separation of ascorbigen (bound ascorbic acid) in plant materials by paper chromato¬ 
graphy. Special reagents for its identification have also been used. lUhyl-acetate 
chloroform mixture (4 :2) and methanol n-butaiiol (4 :2) were found to be the most 
suitable solvent mixtures for the purpose. Ehrlich’s reagent, forniol pins IICI and 
2 :6-dichlorophenoI-indophcnol were very suitable reagents for the identification of 
ascorbigen. 


302. Analytical Application of Embelin Part II. Estimation of Thorium. 

V. VENKATESWAREU, Waltair. 

Using embelin, thorium in acid solutions of 0-4 N HCl, is precipitated quanti¬ 
tatively as an insoluble violet complex of slightly variable composition which could 
be directly determined by ignition as thoria. In these estimations, rare earths and 
other metallic ions, Cu, Cd, Ca, Ba, 2n, Mg, A1 and U do not interfere as their 
complexes ore unstable in such acid concentrations. The estimation could easily 
be carried out with accuracy, on a semi-micro scale. 


303. Titrimetric Determination of Manganese and its Separation from Iron using 
Pyridine and Thiocyanate. 

K. S. BHATKI and A. T. RANE, Bombay. 

The most accurate determination of inangane.se is accomplished by precipitating 
it from a known aliquot of the manganese solution with pyridine and an excess 
of standard thiocyanate solution in a standard measuring flask. The flask is then 
shaken for some time for complete precipitation of mangancse-pyridine-thif)cyanate 
complex and the .solution filtered. Measured aliquot of the filtrate, after acidifying 
with nitric acid, is treated with an excess of standard silver nitrate .solution and 
the excess back titrated with standard thiocyanate solution using ferric alum as the 
indicator. 

In the separation of manganese from iron, the latter is quantitatively precipitated 
as hydroxide by acidifying the aliquot containing the mixture with nitric acid and 
then treating with slight excess of pyridine. After the removal of precipitated iron 
by filtration, the manganese in tlie filtrate is estimated volumetrically as described 
above. Quantitative results are obtained by double precipitation. 
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304. Photolytic separation of Uranium from Vanadium. 

I. B. MISHRA, B. vSAHOO and D. PATNAIK, Cuttack. 

The separation of uranium from vanadium has been accomplished by photo¬ 
chemical method. Sunlight has been used as the source of energy for the photolysis. 

Uranium is precipitated as the hydrated uranium (IV) oxysulphate leaving 
vanadium in solution, when a mixture of the solutions of the sulphates of uranium 
and vanadium is photolysed in presence of alcohol and formic acid, the pll being 
maintained between 2-1 to 2-3. By this process at least 99-9% pure uranium is 
obtained. If vanadium is at all present, it is in traces, which lias been analysed 
by colorimetry. Recovery of uranium is dependent on the percentage composition 
ot alcohol. No loss of uranium occurs, as the solution containing the remaining 
quantity of uranium which is not precipitated can be used again. 


305. Resolution of Fatty Acid Mixtures by Paper Chromatography : Separation 
of Cocoanut Oil Acids. 

(.Miss) PUvSPA BHA'ri'ACHARJKK and M. M. CHAKRAB.ARTY, Calcutta. 

vStudies have been made on the application of paper chromatography for the 
analysis of mixed fatty acids of cocoanut oil. The Rf values were first of all estab¬ 
lished with samples of pure fatty acids and the mixed fatty acids were then tested 
under the same condition, (iood separation of llie fatty acids w’ere obtainable with 
fair agreement between the Rf values of individual fatty acids and those separated 
from the mixtures. For the clironiatograms Whatman No. 3 paper strips were 
impregnated with Liquid paraffin in petrol etlier solnliou (5% W/V). The fatty 
acids w’ere dissolved in alcohol (5% VV'/V) and applied to the paper and later 
eluted with 937{> aqueous acetic acid. Detection of spots vsere done wfith the help 
of cupric acetate followed by Potassium ferrocyanide or Dithio-oxamide to get brown 
(iiid dark green spots res];>eclivcly. 


306. Studies in Adsorption Indicators--!. Phthalein dyes in Argentometric Titra* 
tions. 


(Miss) UMA KAPOOR and H. L. NIGAM, Allahabad. 

vSuitabilily of a number of new phthalein dyes as adsorption indicators in 
argentometric titrations of halide and sulphocyanide ions has been studied; 
changes have been made in phlhalic acid part of the dye in one hand and the 
condensing aromatic alcohol on the other hand. In one series, dyes of the type 
Resorcinol-^ 2-tetrahydrophthalein, Res ^ 2:6-diliydrophthalein, Resorcinol ^ 3 : 5 - 
diliydrophthalein, Resorcinol-3 :6 diphenyl ^ 4-tetrahydrophthalic acid, and in Ihe 
other series Resorcinol A 2-tetraliydrophthalein, Orcinol A 2-tetrahydrophthalein, 
phloroglucinol A 2-tetrahydrophlhalein have been studied. Adsorbability of the 
series of the dyes does not follow the expected! order; the result api^ars to lend 
more weight to the view of silver complex formation, rather than the secondary 
adsorption or silver salt formation in the theory of adsorption indicators. 

Detailed experimental procedure have been described for Resorcinol A 2-tetra- 
hydrophthaleiii and Resorcinol A ^-^-dibydrophlhalein, which are comparable to 
fluorescein, 

in—as 
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307. The Estimation of Iron (III) by lodometry. 

A. CHIRANJKEVI and D. PATNAIK, Cuttack. 

Tlu' role of vaiious factors which affect the lodoinelric method of astimating 
Iron (III) viz., use of Copper as a catalyst, Hydrogen ion concentration,- concentra¬ 
tion of ioditle ion, pliolodeconitxjsilion of hydroiodic acid, eifect of anioii like buI- 
pliate, maintenance of Carbmi dioxide atmosphere and the time of rest required for 
liberation of Iodine h.as been investigated. It has been found that the sequence of 
addition of cuprous iodide and potassium iodide has got an effect on after-bluing. 
If cuprous iodide at all is to be used it should follow the addition of potassium 
iodide. The optimum hydrogen ion concentration has been found to be 0-5 N. The 
use of 3-5-4-0 gnis. of solid potassium iodide for 25 cc. of N/10 ferric salt solution 
requires only 3 minutes for liberation of iodine. This short duration of time docs 
not necessitate tlie use of carbon dioxide atmosphere and renders the photochemical 
decomposition of hydrogen iodide negligible. The iodometric method becomes as 
accurate as any other standard laboratory cthod with the above specifications. 


308. Estimation of Thorium with 3, 4-Dihydroxy Benzoic Acid. 

GIRISH R. AMIvADI and Y. V. LAWANDli, Bombay. 

3, 4-Dihy'droxy benzoic acid, or protocatechiiic acid has been investigated as a 
quantitative precipitating reagent for thorium. In the presence of annnoniuiu 
hydroxide, the reagent quantitatively preeixutalcs thorium from its nitrate solution. 
Separation of thorium from artificial mixtures of nitrates of thorium, cerium and 
.lanthanum and also from nionazite sands, has been carried out with a ])H range 
of 3 to 6. 


309. Anion Exchange Studies of Uranium. 

S. M. KIIOPKAR and ANIL K. DK,.Calcutta. 

At pH I*0-1-5 uranium forms an anionic complex in sulphate solutions, which 
can be sorbed on an anion exchanger like Dowex 21 K. Systematic and critical 
studies have been undertaken on the anion excliange behaviour of uranium, employ¬ 
ing Dowex 21 K(S(h-fornj) The ciMioentralion of uranium studied is in the milli¬ 
gram level. For quantitative elution of the uranium adsorbed on llic resin bed, 
eluting agents like IICIO,, HNO„ H,vSO„ HCl (1-2 M each) and also NII.C!, NaNO^ 
may be employed. Acetates, citrates and tartrates are poor eluting agents. From 
the effluent lot (200 ml.) in each case tlie nroifium is estimated gravimetrically as 
oxinate, after destroying any organic matter from the resin bed by evaporation with 
sulphuric and perchloric acids. Tbi^ evaporation step is avoided in case of the 
sodium and atnmoninm salts as eluting agents. Uranium may be separated from 
many mixtures by this method. 


310. Thenoyltrifluoroacetone as a chelating and colorimetric reagent. 

S. M. KHOPKAR and ANIL K. DE, Calcutta. 

The chelating agent, thenoyltrifluoroacetone (TTA) (in benzene solution) gives 
colour reactions with UO,+L Cu+^ CO+*, Ni+*, Mn+L Fe+*, Cr+* and Ce+L In 
most of the cases brightly coloured solutions tesult, which can be used for spectro- 
photometjric Thus spcctrophotometri^ iji^thpds have been developed for 



Section IV : Chemistry 


m 

niilligraiu amounts of CuH, and UOa“+. The TTA-clielates are rapidly 

extrrjcted in quantitative amounts by benzene at suitable pH and the organic phases 
directly measured. This provides the basis for simultaneous extraction and spectro- 
])hotometric determination of Cu'’+, Fe^+ and at milligram level, requir¬ 

ing only 15-20 minutes for each run. The methods are accurate and reproducible 
to within ±2%, 


311. Analytical Reactions of some Azo Dyes from Ckromotropic Acid and Sulfo- 
namides. 

SACHINDPA KUMAR DATTA and SACillNDRA NATH SAHA, Coochbehar. 

Diazotised sulfonamides are found to couple with chromotropic acid in alkaline 
medium forming azo dyes having pink to red colour. Six a/o dyes have been pre¬ 
pared in this way from sulfanilamide, sulfapyridiiie, sulfadiazine, Bulfaguanidine, 
bulfamcrazine and sulfathiazole. The rlyes present special interest in the colour 
reactions of metals like other dyes of chroiiiutropic acid investigated before. Ana¬ 
lytical behaviour of all these dves have been studied in this paper. All the dyes 
exhibit colour reaction with thorium and some could be successfuily employed in 
spot test reactions, as indicators in volumetric and coniplexomctric titrations and 
in the photometric determination of thorium. Most of the dyes show colour changes 
with zirconium, cerium and lanthanum also, almost under similar conditiojis, and 
react with metals like cobalt, nickel, beryllium, aluminium, manganese and mag¬ 
nesium showing colour changes. They may also find use as chroniogenic spray in 
the pai:)er chromatographic analysis. Spot test reactions for thorium have been 
carried out to detect thorium up to a limit of M6 microgram. 


312. Studies in Adsorption Indicator : Part I. Butyl Sulphonphthalein as Adsorp* 
tion Indicator in Argenlometric Titrations. 

A. B. SEN and (Miss) S. MISRA, Ivuckiiow. 

Butyl sulphonphthalein has been used as adsorption indicator in argcntonielric 
titrations and Ikls been found to be more sensitive than fluorescein under certain 
conditions. 


313. Gravimetric Estimation of Zirconium—^Part II. 

A. B. SEN and (Miss) S. MISRA, Lucknow. 

In continuation of our work on this subject, we have now prepared m-methoxy 
phenoxy acetic acid according to the method of Mays and Branch and used it for 
the estimation of Zirconium. It was found to be more vsensitive than in-metliyl 
phenoxy acetic acid reported earlier. 


314. Estimation of Beryllium by Ferrocyanida. 

(Miss) K. ZUTSHI. Jaipur^ 

In the studies on the composition of metallic ferrocyanides by physico-chemical 
methods by Gaur and Bhattacharya, it was established that the formation of different 
complexes depends upon the various factors like concentration of the reactants, 
upon the presence of the non-interfering electrolytes and also upon the pH of the 
solution. 
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Precipitation of BejI'e{CN)* from a solution of beryllium nitrate with potassium 
ferrooyanide at various concentrations has been carried out at 80°C. The preci¬ 
pitate was filtered and the excels of ferrocyaiiide thus obtained was titrated against 
a standard solution of potassium permanganate. The amount of jHitassi^jm ferro- 
cyanide that reacted with beryllium nitrate to form beryllium ferrocyaiiide was 
calculated. I‘’rom the titration relationship in all cases, the precipitate bears the 
composition Be^FelCN).. This provides a correct and easier method for the estima¬ 
tion of beryllium volumetrically. 


315. A Thrae-component Solvent System for Separation of Amino Acids by Circular 
Paper Chromatography. 

fyOURDU M. YKDDANAPAIvU and A. SRINIVASAN, Madras. 

A three-component homogeneous solvent system of n-butauol-water-acetic acid 
has been worked out for the effective separation of amino acids by circular paper 
chromatography. It is made up of n-butanol-water-acetic acid in the ratio, by 
volume, 4 :1 :0-2 and can separate ly.sinc, histidine, glutamic acid, threonine, 
leucines and phenyl alanine by single radial development in ten hours. 

This particular .solvent ratio has the advantage over the usually employed ratio 
of 4:5:1, in that no equilibration of chromatographic chamber and paper is neces¬ 
sary. Also there is effective separation of the above-mentioned amino acids even 
by a single development, resulting in well-defined, .sharp and clear bands, which can 
be estimated quantitatively. 


316. Studies in the Cation Exchange of various Cellulosate : Part I—Calcium 
Cellulosate. 


C. J. STIAHANI and C. S. NARVVANI, Bombay. 

Samples of Calcium Cellulosate prepared by the Interaction of Calcium Acetate 
with Oxy-cellulose, containing -COOH groups varying from 33 to 277 milliequivnlents 
per 100 gms., obtained by oxidising filter paper pulp with (a) alkaline NaOBr at 
pll 13*0, (b) NO;,, (c) a mixture of sulphuric and nitric acids (10:90) at room tem¬ 
perature, have been used for the exchange Na+ and K+ ions from the aqueous 
solutions of their halide.s at different concentrations, by both the batch and the 
column operations. 

The cationic exchange ability of Ca-cellulo:iate has been compared with that of 
Oxy-cellulose and has been found to be nearly three times that of the latter. 

The ionic exchange of H+ and C++ ions by Na+ or K+ ions respectively has 
been used for estimating the latter in N/20 and N/50 solutions; the breakthrough 
point in both the cases has been determined by column operation. 


317. Colorimetric Micro-determination of Cyanide and Thiocyanate. 

G vS. DESIIMUKfl and S. V. TA'IWAWADI, Varanasi. 

It was previously observed that cyanide and/or thiocyanate develop a deep 
yellow colour with pyridine and hypobromite. Further investigations showed that 
chloramine-T, due to its greater stability and similar chemical character, can be 
used as a substitute for hypobromite. Study of the optimum concentrations of 
pyri<line and chloramine-T for a given quantity of cyanide and thiocyanate, the 
I)H of the reaction and its mechanism, time of standing and interference due to 
a number of commqnly occurring cations and anions has now been carried out. 
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A Hilger Spekker Ahsorptionieler unit H 760 and a violet filter having niaximuiii 
transinivssioji at 430 m/i were used. Micro-quantities of both cyanide and thio¬ 
cyanate were deterniincd by this method with an accuracy comparable with ithat 
of the otlier classical methods. 


318. Separation of Titanium from Iron by Ion Exchange. 

S. P. GHOSH and A. P. SHRIVASTAVA, Patna. 

A method is proposed for separation of Titanium from Iron by prefercntiall} 
adsorbing Iron in strong HCl in exchange Resin IRA-400 after converting it to the 
citrate form. 


319. Studies on the Recovery of Uranium from Fluoride Solutions by Anion 
Exchange. 

W vS, SASTRY and '1'. R. RHAT, Jkmibay. 

A dctadc'd study of the recover\ of uranium from fluoride solutions by anion 
exchange is given. TIu* saturation capacity was found to increase slightly with 
pH to a v.due of about 0-8 gm. lTjC),/gm. of the resin. The adsorption charac¬ 
teristics under diffeieiit conditions, such as tile addition of different amounts of 
fluoride, sulphate, chloride and at different flow-rates, were determined. The break¬ 
through as well as the saturation capacities for uranium w^re reduced by the addition 
of vS(>,’“ and Cl“. 

IJliilion characlcrivStics were studied using a mixture of sodium nitrate and 
nitric acid ami a mixture of NaCl and HCl. Por practical purposes a mixture of 
0.3M HN ()3 + 0-7M NaNO, or 0-3M HCI4-0-7M Nad was found to be suitable as 
eluants. 


320. Separation and identification of dicarboxylic acids by paper chromatography. 

S. C. vSKN GUPTA, Ranchi. 

To identify bv i^ajicr chruinalograjdiy Ihe dicarboxylic avid obtained from the 
degradative studies of liutolic acid (mp. 54-55^0)^ a minor constituent acid of 
shellac, work w’os undertaken with the known dicarboxylic acids e.g., inalonic, 
succinic, glutaric, adipic, pimelic, suberic, azelaic and sebacic acids. Solvent 
systems tried were (i) biitaiiobformic acid-water, (ii) butanol-acetic acid-water, 
(iii) afjucous ethyl alcoliol-ainmonia, (iv) butanol saturated with 2N ammonia and 
(v) /.sa-butanol saturated with 2N ammonia. In the last tw^o solvents suberic, azelaic 
and sebacic acids moved up only to a little distance. The remaining solvents gave 
good separatoin. In case of aqueous ethyl alcohol-ammonia, the Rf values could 
be altered considerably varying the proportion of water. I'he Rf values of the acids 
in tlie solvent eihyl alcohol (80%) liquor ammonia (100 *4) were 0-19, 0-31, 0-36, 0-42, 
0-47, 0-52, 0-55 and 0-58 respectively. The dicarboxylic acid from degraded butolic 
acid was identified to be adipic acid. 


321. Spectrophotometric Determination of Platinum ; Part I. Anthranilic Acid 
as a Reagent. 

A. K. MAJITMDAR and J G. 5;EN GUPTA. Calcutta. 

Ajitliranilic acid when healed on the steam bath with cliloroplatiiiic acid at pH 
5-0 give.s a reddish violet complex having absorption maximum at 500 m/<- The 



194 


Proc. 47th Ind. Sc. Cong. : Part IIL: Abstracts 


violet coloured s\’stem obeys Beer’s law from 4 to 64 p.p.m, of platinum (IV) with 
an optiiiiiiiii concentralioti range of 1C to -18 p.p.m. where the per cent relative 
error per 1% absolute photometric error is 2-87. 

Composition study by three techniques suggest the formation by plaliiium (IV) 
of a 1 : I complex with the reagent, and the dissociation constant of the complex 
is 2-GxlO“'‘ only when measured at 28^C 


322. Spectrophotometric Determination of Ruthenium : Part I. Anthranilic Acid 
as a Reagent. 

A. K. MAJUMDAR and J. G. SKN GUPTA, Calcutta. 

A new method for the spectrophotometric determination of ruthenium with 
anthranilic acid has been descrilied. Tlie reagent, at pH range 5 - 2 - 6 , forms with 
ruthenium (IIJ) a green C(miplex having alisoiptiuu maximum at 630 m/i. The 
colour system obeys Beer’s law fo^* 1 to 20 p.p.m. with an optimum concentration 
range of 4 to 16 p.p.m. where the % relative error per 1 % absolute photometric error 
is 3-2. 

Job and molar rati(» methods indicate the formation of a 1 : 2 complex between 
ruthenium ( 111 ) and the reagent and the average dissociation constant of the com¬ 
plex is 1-74x10*'® at 24°C. 


323. Spectrophotometric Determination of Ruthenium : Part II. O-amino-phcnoI- 
p-SuIphonic acid as a reagent. 

A. K. MAJUMDAR and J. G. vSB:N GUPTA, Calcutta. 

O-aniino-phenol-p-sulphonic acid has been used as a spectrophotometric retigent 
for ruthenium At the pH range of 4 to 6 it forms a red coloured complex with a 
sharp absorption maximum at 560 m/x and a broad band of slightly lower absorbance 
centering at about 440 m/i. Beer’s law is not obeyed but absorbance concentration 
plots follow linearity from 4 to 32 p.p m. of riitlieiiium. The optimum concentration 
range is, however, between 8 and 24 p.p.m., where the % relative errors per 1% 
absolute photometric error arc 3-7 and 4-2 at the wave lengths of 440 ni/x and 660 m/x, 
respectively. 

Job and molar ratio methods indicate that ruthenium (III) reacts with the re¬ 
agent in the ratio of 2 : 1 . 


324. Spectrophotometric Determination of Osmium. Part III. 0-ominophenol-p« 
sulphonic acid as a reagent. 

A. K. MAJUMDAR and J. G. vSKN GUPTA, Calcutta. 

0 -aminophenol-p-sulphonic acid has been found to be a very sensitive reagent for 
spectrophotometric determination of octavalent and hexavalent osmium at the pH 
lange 2-5—4. The colour system with absorpton maximum at 440 m/x obeys Beer’s 
law with 1 to 10 p.p.m. of osmium and the optimum concentration range is from 
2 to 8 p.p.m. of osmium. In the latter range the per cent relative error per 1% 
absolute photometric ^rror is 2-98 for osmium (VIII). Moderate amounts of Pd+*, 
Ir+*, WO 4 -*, Cr+®, Zn+*, Zr+®, Mg+*, Ba+* and Sr+* do not interfere with the 
determination. 

Continuous variation, molar ratio and slope ratio methods indicate the formation 
of a 1:2 complex between the hexavalent metal and the reagent. Molar ratio 
method shows furOier that osmium tetroxide first oxides the reagent and then in 
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the reduced state combines with it to form the same 1 : 2 complex; average disso- 
ciatiou constant of the complex being 1-2x10-^ at 34X. 


325* Spectrophotometric Determination of Osmium. Part IV. l-amino-8-naphthol* 
3:6-disulphonic acid as a reagent. 

A. K. MAJUMDAR and J. G. SJtN GUPTA, Calcutta. 

l-aiiiino-8-iiaphthol-3 : 6-disu1phoiiic acid has been employed as a sensitive spec¬ 
trophotometric reagent for osmium (VI) and osmium fVIll) at tlie pll range 4-5 to 
6. The element in both these valence stales forms a brcAvnish-black complex having 
the absori)tioii maximum at 480 in/i. Peer’s law is oI)eyed for 1 to 10 p.p.in. of 
osmium with the optimum concentration range from 2 to 8 p.p.ni., where the % 
relative error per 1% absolute photometric error is 2-93 for osmium (VITI) Mode¬ 
rate amounts of ions such as Pd+-, Pt+'‘, Alf^, Co i Ni-f*, 

Mg+*, Ca-f--, Pa + Sr+", Cd+^, Zr\'* and Zn+- do not interfere in the determination. 

Jons such as Rirf ", Rli l-% Ir-f\ Cu+-, As+% Pi+^ Mn+", Cr+^ l‘e^-% and Th+' 
interfere. 


326. Spectrophotometric Determination of Osmium ; Part V. m-amino benzoic 
acid as a reagent. 

A. K. MAJUiMDAR and J. G. vSRN GUPTA, Calcutta. 

m-amino buuoic acid in large excess reacts with tetra-, hexa- and octavalcnt 
osmium at the pH range 4-6--6 to give a purple complex having absorption niaxi- 
iiium at 500 m//. J]ecr*s law is obeyed for 0-5 to 8 p.p.m. of osmium (VI) and 
osmium (VJII) with optimum concentration range of 3 to 8 p.p.m. for osmium 
(VMIT). The % relative error per 1% absolute photometric error is 2-8 for both 
osmium (VI) and osmium (VIII). Ions such as Pd+“, RlH-*, Ir+*, W+®, U+®, Co+*, 
ITg+’, Mg^-, Ca+^, Ba+‘, Sr+“ Th+^ and Zr+^ do not interfere in the determination. 

Molar ratio method indicates that the reagent first reduces osmium (VIII) and 
osmium (VI) to osmium (IV), which then probably forms a 1 : 1 complex with the 
excess unoxidised reagent, 

327. Spectrophotometric Determination of Titanium with 9-methyI-2:3;7-tr^ 
hydroxy-G-fluorone. 

A. K. MAJUMDAR and C. P. SAVARIAR, Calcutta. 

9-methyl-2 : 3 : 7-trihydroxy-6-fluorone is descrif^ed as a highly sensitive reagent 
for its reaction with titanium. The rose-red complex gives maximum absorption at 
520 in/i and obeys Peer’s law from 0-025 to 0-6 p.p.m. of titanium. The optimum 
concentration range is from 0-1 to 0-6 p.p.m. of titanium, where the relative 
analysis error is 3-1%. The coinpositioii of the complex in solution as evaluated by 
continuous variation and molar ratio methods gives a metal to reagent ratio of 1 : 2. 
The molar extinction coefficient and the instability constant of the complex are 
about 60360 and 1-6x10“^* as determined at 20^C. 

328. Spectrophotometric Determination of Molybdenum with 9-methyl-2:3;7- 
trihydroxy-6-fluorone. 

A. K. MAJURDAR and C. P. SAVARIAR, Calcutta. 

9-methyl-2 : 3 : 7-trihydroxy-6-fluoroiie is presented as a new and highly sensi¬ 
tive reagent {gx it? colour rca^ionp ^itli molybdeqiuaji. The )rose-red complex show^ 
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luaxiiuuiii absorption at 510 in/* and obeys Beer’s law from 0*2 to 3 p.p.ni. of molyb¬ 
denum, where the per cent relative analysis error is only 2‘8. The optimum con¬ 
centration range is from 0 8 to o p.p.m. of molybdenum. The composition of 
the complex, as evaluated by Job’s method and as verified by molar ratio jyethod, 
indicates that in solution the complex contains molybdenum and the reagent in a 
ratio of 1:1. The instability constant of the complex is about 2-09xl0~® at 20°C. 


329. Spectrophotometric studies on the nature of Iron complexes with Pyridine 
and Quinoline carboxylic acids. 

A. K. MAJUMDAR and S. T. BAG, Calcutta. 

The composition of the ferrous iron complexes with a-picolinic, quinaldinic and 
quinolinic acids have been investigated. Jn presence of potassium ejanide, the 
metal ion in solution combines with tlie reagents in a ratio of 1:1; while at a pH 
of 5-9, in the absence of potassium cyanide, the metal to reagent ratio is 1:2 in all 
cases. The instability constants of 1 ; I complexes are of the order of 2-5x10-“ 
for picolinic acid, 7-51 x I0-, for quinaldinic acid and 2-73x 10“* for quinolinic acid, 
w’hile those for 1 : 2 complexes are 1-53x10-*, 2-02x10-' and 1-72x10-’ respectively. 


330. Paper Chromatography in Separation of Inorganic Ions. Separation of Alkali 
and Alkaline earth metals. 

A. K. MAJUMDAR and BIJODI K. PAD, Calcutta. 

A study has been made of the separation of alkali and alkaline earth metals with 
mixtures of solvents, .such as ethyl cellosolve, hydrochloric acid and water, and 
acetone, hydrochloric acid and water in the ratio of 70 : 10 : 20 at different tempera¬ 
tures. The effective separation of alkaline earth luetals was obtained from each 
other. In the case of alkali metals, lithium, sodium, and potassium were separated 
but rubidium and caesium accompanied potassium. 


331. Micro-chemical Determination of Iodine in Foodstuffs, Soil and Water. 

P. N. SEN GUPTA, Calcutta. 

Endemic goiter is prevalent in the entire regions of North-Eastern Himalayas. 
A systematic investigation was undertaken among the tribes living there to assess 
whether there was deficiency of iodine in foodstuffs, drinking water and soil of 
agricultural fields or goitrogenic substances w'ere being ingested through vegetables 
to render iodine unavailable to the thyroid gland. About 100 samples of these 
materials were collected from different village.s in the lower and higher regions of 
the hills and iodine contents were determined in these. The existing methods were 
not found to give comparable results in many cases, improved micro techniques were 
therefore developed by the author for determination of iodine in the samples as 
well as in iodized salt used for preventon of goiter. The techniques were based on 
digestion with alkali, slowly heating the dried ma.ss for 2 hours at 150®C to 450®C 
in muffle furnace without smoking, extracting with 95% alcohol, evaporating alcohol 
to dryness and taking the residue in S c.c. water. Iodine was liberated after oxida¬ 
tion, extracted with 5 c.c. chloroform and the colour was matched with similarly 
treated standard in a photo-electric colorimeter. The results of 60 samples of 
cereals, vegetables, fish, w'ater and soil have been tabulated. 
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332. Estimation of Acrylic Esters with Mercuric Acetate by non-aqueous titration. 

KANAI LAL MALIK, Calcutta. 

The addition of mercuric acetate to acrylic esters in nietliaiiol is very strongly 
accelerated by catalytic amounts of a strong acid like perchloric or nitric acid. 
Quantitative additioiToccurs in less than 40 minutes at 45^0 and this offers a simple 
method fur rajiid estimation of acrylates. (jMelhacrylalcs v^ere similarly estimated 
by the author as reported in Cheiii. and Tnd., 162, 1959). The results indicate that 
the method >ields very good results for analysis of acrylate and methacrylate esters. 
The method also affords a rapid and simple means for accurate determination of 
lliese monomers. 


333. Ion Exchange Separation of Titanium from Steels and its Determination 
with Hydrogen Peroxide. 

M, N. NADKARNI and VKNKATRSWARLL CH., Bombay. 

'J'ltaiiimii is scparaleil fnim its associates in steels as the fluoride complex on 
an anion exchanger in O-I M hydrochloric acid and 0-4 •Indrofluuric acid. After 
elution with 3 M hydrochloric acid, it is e.stimated with the usual peroxide method. 


334. Spectrophotometric Determination of Niobium and Tantalum in the Presence 
of each other using Gallic Acid and Ethylenediaminetetraacetic Acid. 

MADH.VVA MIvNON V. P., vSRINIVASALI' K. and VRNKATRSWARIJT CII., 

Bcmihr'V. 

The gallic acid complexes of niobium £.nd tantalum arc studied spectrophoto- 
nietrically in the presence and absence of elli\'leneclianiinetelraacelic acid. Different 
procedures are described for the deterniiiiations of one in the presence of the other 
witliout interference. 


335* Radiometric estimation of traces of Zirconium. 

K. R. KAR and B. C. SAWHNRY, Delhi. 

A radiometric method for the estimation of traces of Zirconium (rvj2/xg) has 
been developed. Tlie method in outline involves a radiometric estimation of the 
(|uantily of phosphorous removed, from a standard pyropliospliate solution (tagged 
witli 1%^) by the unknown sample of Zirconium, ns the insoluble ZrP^O,. Knowing 
the specific activity of the precipitant pyrophosphate solution l>efore and after preci¬ 
pitation, amount of separated pliosphorus, and hence the amount of unknown Zir¬ 
conium is determined Silver Iodide (produced in situ) in dilute nitric acid (0'4N) 
niid containing excess of ihe corresiX)nding anion, has been used as collector for the 
Zirconium pyrophosphate. The estimation can be completed within an hour and a 
half with an accuracy of ±1-0%. The same method has been extended for Zirco¬ 
nium estimation in presence of the interfering metals Cerium (IV) and Lanthanum. 
For tliis purpose Silver thiocyanate instead of Agl has been used as the carrier. 
In order to avoid interference by quadri-valent Cerium, latter is reduced by a little 
hydrogen peroxide before precipitation. The same degree of accuracy and efficiency 
has been achieved in this C^ise also. 

Iii~26 
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336. The Estimation of Nitrite in Mercurous Nitrite. 

T. M. OZA and B. A. V. MIRZA, Bombay. 

Measurement of Dumas nitrogen does not detect nitrate in small amounts. 
Nitrometer gives two to three per cent negative error presumably because of the 
solubility of nitric oxide. Permanganate method cannot be applied directly as mer¬ 
curous is also oxidized. Aqueous extract contains, on the other hand, nitrate 
formed by hydrolysis of the nitrite which gives nitrous acid in water. 

Kxtrartion with alkali was reported by P. C. Ray not to yield correct results 
with mercurous nitrite. It is found that this is so only if concentrated solutions of 
alkali are used. With alkali of 1 to 2 percent stteiigth extraction of nitrite is com¬ 
plete and nitrite can be estimated in the alkali extract by the permanganate 
method. 


337. Colorimetric Micro-determination of Gold with Thiocyanate. 

G. vS. DUSHMUKH and S. V. TATWAWADI, Varanasi. 

The negative interference of copper and silver and the positive interference of 
gold in the lhiocyanate-i 3 }ridinechloramine T reaction was utilised for the micro- 
determination of these metal ions. It was observed that under the experimental con¬ 
ditions, gold intensified the yellow colour developed in the abov^e reaction. Less 
than 1 p.p.ni. of gold w'as dcteiiniiied by this nietliod. The study of the incchanisin 
of this reaction and the oiDtiniuiii conditions for the development of the colour is 
in progress. 


^ BIOCHEMISTRY 

338. Component Acids of Indian Fresh-water Fish (Eutropiichthys vacha) Body 
Fat. 


S. P. PATHAK and A. K. VAvSIvSUTHA, Varanasi-5. 

The component acids of vacha body fat (sp. pt., 0-9G; Ref. index., 1-47; A. V., 
5 . 8 ; I.V., 98-3; vS.V., 198-0; S.E., 285 3; R.P.V., 0-5 and R.P.V., 2-5) were deter¬ 
mined by usual fractional crystallization and ester fractionation methods. The com- 
ponent fatty acids are Myristic, 2*9% ; Palmitic, 24-6%; Stearic, 7-4% and Arachidic, 
0 - 3 % among the saturated acids. The unsaturated acids comprise 0 - 6 % ; Cj^,, 
17-8%; CjB, 33-4%; Cjo, 10*4%; and Cgy, 2-6% with the mean uiisaturation as : —2-0, 
— 2 0 , -3-2, —6-0 and —8*0 respectively. 

This study confirms that predominance of C^^ iinsaturatcd acid is the character¬ 
istic of . fresh-water fish fats. Vacha body fat, when compared with the fats of 
marine origin, distinguishes itself in its much low^er content of C 30.23 uiisaturated 
acids and thus supports the view that fresh water fishes and marine fishes are of 
the two distinct types. Higher percentage of saturated acids in the fat shows the 
tendency of biohydrogenation in the body fats of tropical fresh-water fishes which 
leads to a partial saturation of unsaturated component acids. 


m, 

339. Search for Anti&lariala. 


D. MISHRA, Cuttack. 

Numerous drugs have been tried in the treatment of iilariasis. Antifilarials ore 
drugs which can reduce the number of microfilarial in the peripheral circulation or 
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kill the adult worms of the nematodes. The antimonials and arsenicals have not 
proved effective in all types of human infection except destroying some adult worms. 
Only a few piperazine derivatives have been found to be more effective but adult 
worms are not affected by them. In the light of the present knowledge of structure- 
activity-relationship of filaricidal compounds, planned synthesis of new organic com¬ 
pounds with theoretical possibility of existing antifilaricidal activity are being made. 
The.'^e Non-nietallic compounds exhibiting useful pharmacological and chemothera¬ 
peutic action will be studied in detail including acute and chronic toxicity studies on 
various species of laboratory animals. 


340. Immunological Techniques in Pursuit of Etiology of Cataracts. 

S. N. COOPER, Mks. KUSriNI PADUKONK and MisS PRAMODE PHATIA, 

Bombay. 

The heiiiagglutinalion tests have proved :— 

(1) The presence of minute quantities of antibodies to lens proteins in the 

blood of normal animals. 

(2) Absence of lens antibodies in the aqueous and vitreous of normal animals. 

(3) Presence of lens antibodies in the aqueous and vitreous of animals sensi¬ 

tized to lens proteins. 

'J'he gel diffusion technique has proved that lens proteins leak out into the 
a(iueous and vitreous, but cannot be demonstrated in blood. 

A })cculiar silualion thus arises. 

Ivxplanation : Lens proteins leak out in the aqueous and vitreous and then 
into circulation. Antibodies arc thus formed and neutralize the lens antigen enter¬ 
ing the blood. Thus antibodies can be found in the blood but not the lens proteins. 

Secondly, lens antibodies wliich enter the aqueous and vitreous of normal animals 
get precipitated by the lens proteins escaping into the aqueous and vitreous, and 
can only be demonstrated if proiluced in excess as after sensitization to lens proteins. 

Thus in sensitized animals there is a risk of cataract formation if excess anti¬ 
bodies enter the lens capsule. 

P'ive possible lines of defence against cataract formation arc discussed and 
cataract in animals can be produced cnly by breaking all these lines. 


341. Activity of Yeast Invertase after repeated Chromatographic Treatments. 

M. M. BISWAS, Calcutta. 

An yeast extract was prepared by aiitolysiiig a previously dialysed sample of 
brewer’s yeast with distilled water and toluol and then filtering with kieselguhr 
under suction. Filtrate was vacuum dried. A 2% solution of this product was used 
in the chromatographic processes. At the first stage invertase solution was filtered 
through a mixture of 3 parts Brockmann’s alumina and I part quartz powder in a 
10 cm. X 2 cm, chromatographic tube. Adsorbed enzymes from the column were 
N 

eluted with-j^ ammonia. Ratio or invertase activities of both the filtrate and eluate 
was determined. The filtrate of first stage was then chroinatographically treated 
and ratio of invertase nctivtiies of filtrate and eluate W'as determined. Filtrate of this 
second stage was treated in the same way and activity ratio determined at the 
third stage. Ratio of invertase activities of filtrate and eluate at the first stage was 
found to be 1-53 indicating that separation of invertase has taken place in the fil¬ 
trate. The activity ratios are practically constant at the second and third stages 
viz., 1-20 and 1-26 which indicates tliat maximum purification of invertase is attained 
at the third stage. 
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342. Two broad spectrum antibiotics isolated from two Streptomyces spp. 

RAlilNDRA KR. SINHA, PRINTINDRA MOHAN NAHA and l\ NANDI, Calcutta. 

Of large niinibcr of isolated ^StrcptomycCi> sp,, broad-spectrum antibiotic produc¬ 
ing strains—Acj^475 and Ac,.!/- were selected for detailed study. The active subs¬ 
tances were purified using ioii-excliange resin IRC-50 and aliniiiiia as absorbents. 

attain 475- -'I'lie metabolic filtrate was passed through IRC-50 resin column 
and elution was done with N/20 niethanolic IIC! This was ev^aporated and to the 
residue fresh methanol was added. The niethanolic ext. was then passed through 
column of alumina and eluted again with methanol and acetone. The active Bubs- 
taiice uas finally i)recipitated by the addition of excess of ether to the elute. 

Sltahi —The active substance is weakly basic and was isolated as a sulphate 

derivati\c. Here akso the brotli was passed through ion-exchange resin lRC-50, 
eluted with N/f>0 HCl and (N) IIjSO^ was added. The acli\e material separates 4>ut 
by the addition of 95Vo eth\l alcohol in the ratio 1 : 1 to the elualc. 


343. Effect of Biotin Deficiency on Ammonia Metabolism in Rat Brain. 

BAIDYA NATH (VHOSH and J. J. (HIOSII, Calcutta. 

The mechanism by which glucose suppresses the endogenous ammonia foriiia- 
lir>n in brain is not clear. It lias !)eeii suggested that glucose may act either by 
inhiliiting the ammonia forming mechanism or ])y accelerating the ammonia removal 
liiechanisin. In bi(;tin deficient rat brain, it lias I;een found that altliongh the 
endogenous ammonia level is higher than normal, Ihe rate of fi^rmalion of ammonia 
H not very different from that of normal. The ammonia supressing effect of glucose, 
which is very prominent in normal brain homogenate, is completely absent in 
biotin-deficient rat brain Iioinogcnatc, It seems that biotin may be directly or indi¬ 
rectly involved in the animoiiia metabolism m Ijrain. Further details regarding the 
effect of biotin deficieniw on ammonia forming ami amiiioiiia removal mechanism 
in rat brain will be discussed. 


344, Stability of RNA synthesized by E.coli B cells in presence of Chloramphenicol. 

R. K. DUTTA, (Missj .\RATI Rl’DRA, (Miss) ROM.V GANGULY and J. J. GHOSH, 

Calcutta. 

It has already been rejiorted from this laboratory that stimulation in the synthe¬ 
sis of intracellular RNA in Chloramphenicol (CP) treated E. coli cells was more 
marked at lower concentrations of CP than at higher concentrations. Upmi removal 
of CP, when the cultures were transferred to normal saline, it was found tliai most 
of the intracellular RNA was unstable and ejected in the saline medium in the form 
of free purine and pyrimidine bases, of whicli hypoxauthine and uracil were the 
major constituents. 

The stability of the CP-induced RNA lias been found to be dependent on the 
concentration of CP used either in the growing or resting medium. The higher 
the concentration of CP used, Ihe more is the unstable nature of RNA, as revealed 
by rapid excretion of the nucleic acid bases. Additions of either glucose as carbon 
source or ammonium sulphate as nitrogen source to normal saline (in isotonic con¬ 
dition) help to stabilize the RNA as revealed by the less excretion of the nucleic 
acid bases. Addition of either phosphate or pyrophosphate in tlie saline media, 
makes the RNA more unstable as reflected by the exce.ss excretion of purine and 
pjriinidine bases. CP appears to activate some of the RNA depolymerizing enzymes 
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and other imcleolytic enzymes in course of its action on ii. coli cells. Further details 
on this ob.servalion will be discussed. 


345. Effect of Vitamin on Some Liver Enzymes During the Development of 
Fatty livers in young Albino Rats. 

8 . G. JCXSIII, P. J. ]\[UDI and R. (X CIIITRK, JU)nibay. 

TJie exixjrinients cuiidnclcd in Lliis laboratory earlier indicated that the fatty 
clianj^^e devel()])ing in livers of young albino rats maintained on high fat, low pro¬ 
tein choline and vitamin deficient diet is localised in the periportal /one in the 
initial strige. \'itamin was found to be protective against the development of such 
fatty livers. The nature of fatty metamorphosis suggested that vitamin might 
be related to the preservation and regulation of activities of intracellular enzymes 
of hepatic cells. It has been observed that the early pliase of fatty metaiiiorphosis is 
characterised by a severe disturbance in the enzyme pattern which is reflected by a 
major ol loss of pyridine nucleotides—Total, oxidised (PN) and reduced (PNIl) a 
reduction m PN/PNH ratio and total siilphv<ir\l coiilent and a slight rise, which 
becomes more prominent at a later stage in the activities of adenosintriphosphatase 
(A'rP-ase), p\rophosphatase, acid and alkaline phosjdiatase and glutamio-oxalacetic 
and glntami<-jiyrnvic traiisminascs. Vitamin has been shown to bring about a 
reversal of these changes except in the acid and alkaline jiliosphatases whicli were 
stimulated under the influence of vitamin B,^. It is suggested that vitamin B^g may 
exert its lipotropic action tlirongh its regulatory effect on the activities of the 
enzymes more esjieciariy p\ridme nucleotides and sulphvdryl enzymes, concerned 
willi the general cellular nietabolism. 


346. Physico-chemical studies of Vitamin A in Fish liver oils. 

R. CHANDA, Calcutta. 

Chromatographic and spectrophotonietric' studies were carried out on the trapis 
and as (neo) vitamin A, and vitamin A^ present in fish (cod, shark) liver oils. 
Chromatography on alumina by the nierhoil of Chanda & Owen showed that the 
vitamin A m the fish liver oils and in vitamin A concentrate is present almost exclu¬ 
sively as ester (98 to 100%). Chromatograpliic separation of vitamin A isomers Was 
also carried out by the method of Bro-Ramusscii et al. using a 60 cm. X1-5 cm. 
column of dicalcium phosphate treated with disodium pliosphate. The fractionation 
curves shows three peaks for neo, all-/MO/N and \ilamiii A^ in that order for the 
fisJi liver oils and vitamin A concentrate. In a sample of Norwegian cod liver oil, 
18% of the total extinction was due to neovitamin A and 8 % due to vitamin A 3 . 

The peaks of absor])li')ii speJlra of nerivitaniin A and all-/ian.s' vitamin A between 
280 and 380 111 /* with a single peak at 328 ni// in ii-hexaiie, and the H values have 
Ixien discussed. The absorptif)n speclra in n-hexaiie of vitamin Ag separated cliro- 
niatographically from shark li>er oil and vitamin A concentrate showed remarkable 
similarity with two peaks. The iK?ak at 352 m/i was more marked, and the ratio 
of K.aj/B'jg;; was found to be 1-39 as compared with the corresponding ratio of about 
0*5 for all-fninA' vitamin A. 

Vilaiiiin A in fish liver oils and vitamin A l oncentrale was also assayed by the 
application of tlie 5-poinl liver storage bioassay procedure of Ame.s & Harris. The 
results of bioassay were in close agreement with, tlic si>ecLrophot 6 metric assay using 
the 3-poinl correclioii prwedurc of Morton S: Stubbs. Low spectropliotometrk: 
lX)tency of vitamin A concentrate was confirmed by liver storage bioassay. 



202 


Proc. 47th Ind. Sc. Cong. : Part III : ASslracts 


B-Caroteiie assayed b}' the chick liver storage bioassay was found to be 48% as 
l)otent as all-lrans vitamin A. 


347« Effect of Post-mortem Period on the Nature of Dehydration during (luring 
of Hide. 


vS. C. NANDY and S N. SEN, Madras. 

The efficacy of curing hide or J5.kin deix*nds on the exteiil and rapidity of botli 
vsalt absorption and dehydration. The deliydration or the weight loss clue to brine 
drainage and suiface evaporation of salted hide has been-found to be progressively 
delayed with the increase in Post-niorteni period prior to curing. Such delayed 
dehydration has been found to be signilicant during salting and bringing; during 
simple diving in the absence of salt the deliydration is not affected in the same 
way. It has been sliown that the gloluilar proteins present in the Iiide and the 
disintegration products of the oilier hide proteins, produced by bacterial hydrolysis 
during Post-mortem period arc, at least, iDartiall}’’ responsible for such delayed 
dehydration. 


348. Preferential Release of Aspartic Acid by Bacterial Action in Hide-water 
System. 

S. N. SliN, vS. C. NANDY and Y. NAYUDAMMA, lVradras-20. 

In a Ilide-water system (1:4) baclerial action has been found to liberate aspartic 
a(’id preferentially, sometimes w'itliin 3 to 4 hours, at room tem[)erature (about 30'’C) 
indteating some special sites in the hide proteins for bacterial attack. Glutamic 
acid w’as liberated next, almost simultaneously. Tliese observations as recorded by 
ascending filter paper chromatography do not indicate liberation of other amino 
acids within 8 hours. Slight increase in bacterial population within this period 
could be ascribed to the utilisation of aspartic acid till other products are available. 


349. Comparative Biochemistry of Hides and Skins collected from different 
Regions : I. Distribution of certain Amino Acids, Carbohydrate Constituents 
and Lipids in Hides and Skins of U.P. and Hyderabad Region. 

K. THOMAS JOSEPH, S. M. BOSK and Y. NAYUDAMMA, Madras-20. 

As a part of the programme of study of the comparative biochemistry of hides 
and skins collected from different regions of India, an investigation of the quanti¬ 
tative clistributirm of some of the characteristic amino acids and other important 
constituents were undertaken in order lo ascertain what difference exists between 
normal, fallen and diseased hides and skins. A large number of slaughtered, fallen 
and diseased hides and skins collected from the U.P. and Hyderabad regions were 
quantitatively analysed for hydroxy-prolinc, proline, tryptophane, glycerine, tyrosine, 
total reducing sugars, hexosamines and lipids. A resin hydrolysis method was 
standardised so as lo estimate most of these constituents in a single step on the 
same sample of the hydrolysate. It was observed that there was a decrease in the 
hydroxy-proline content in fallen and diseased samples, while the contents of tyro¬ 
sine proline, reducing sugars and hexosamines were higher in these samples than 
in the normal slaughtered hides and skins. The fat content of diseased samples was 
found to be somewhat lower than that of normal samples. The reasons for the 
difference In the contents of these constituents are dischssed. 
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350. The Optical Configuration of the Constituent Amino Acids of Skin and 
Hide Proteins. 

K. THOMAS JOSIiPH and S. M. BOSK, Madras-20. 

The optical configuration of some of the amino acids occurring in individual 
protein components of skins and hides was investigated using certain Bpecific 
enzymes, viz,, D-aiiiino acid oxidase whicli was prepared from sheep’s kidney cor¬ 
tex and K-ainino acid oxidase of snake venom. The acli\ity of these enzymes was 
tested by measuring (juantitatively the oxygen uptake of [)ure amino acids in War¬ 
burg’s flasks. The extent of the reaction of these enzymes on the protein hydroly¬ 
sates was vstudicfl by quantitative measurement of oxygen uptake and by paper 
chromatographic analysis of the constituent amino acids after treatment with the 
amino aciil oxidases. Pa]>er chromatography of the K-amino acid oxidase treated 
protein hydrcdysales sliowed almost complete disappearance from tlie hydrolysates, 
of liislidinc, leucine, isoleucine, methionine, phenylalanine and tyrosine, whereas 
])aper chromatography of the D-amiiio acid oxidase treated i^rotein hydrolysates still 
showed the presence of isoleucinc, leucine, methionine, phenylalanine, tyrosine, 
alanine and proliiie. The oxygen uptake of all the protein hydrolysates with the 
I)-ainino a('id oxidase was also practically negligible. It is therefore concluded that 
none of the D- forms of alanine, liistidine, isoleucine, leucine, methionine, phenyla¬ 
lanine, proline and t\rosine (^ccur in the proteins of hides and skins viz., collagen, 
elaslni, retieuliii, wool, albujiiin, globulin and mucoid. 


351. Estimation of Tannase and Certain Oxidizing Enzymes in Indian Vegetable 
Tanstuffs. 

W. MADHAVA KRISHNA, S. M. BOSE and Y, NAYUDAMMA, Madras-30. 

'J'aiinase wms isokiled irom certain fresh vegetable transtuffs, viz., myrobalan 
nuts, (livi-divi pods, dhawa leaves, avaram bark, babul bark and konnam bark. A 
method for the quantitative estimation of tannase was developed making use of the 
colour—forming reaction of liberated glucose and anthrone reagent. The activity of 
the isolated tannase w^is quantitatively estimated against tannic acid by adopting this 
method. Pol\pliciioloxidase was isolated from the same vegetable tanning materials 
and the activity w^as quantitatively estimated by Warburg's inanoinetric technique 
using catechol as the substrate. Peroxidase was isolated from the above taiistuffs and 
the activity was quantitatively estimated by a spectrophotometric method. Ascorbic 
acid oxidase was also isolated from these tanning materials and the activity was 
quantatitively estimated by the inanoinetric technique using a.scorbic acid as the 
substrate. It ^Yas observed that tannase, polyphenoloxidase, peroxidase and ascor¬ 
bic acid oxidase were present in ])()th hydrolyzable and condensed type of taiistuffs. 


352. Nature of the Linkage of Glutamic Acid in Collagen and Elastin. 

K. 'JTIOMAvS JOSEPH and S. M. BOSE, Madras-20. 

Many investigators have considered the possibility that primary linkages other 
than peptide boiids^ contribute to the stability of the collagen structure. Experi¬ 
ments were therefore carried out to find out whether the y-carboxyl groups of glu¬ 
tamic acid are involved in the formation of cross-links with other groups in collagen 
and elaslin. Collagen and elastin were partially digested with trypsin and elastase 
and the resulting peptide mixtures were tested for the presence of y-glutamyl pep. 
tides by oxidising with sodium hypobroniite. Succinic acid was removed by ether 
extraction and the succinyl peptides^ insoluble in ether, were hj^drolysed by hydro- 
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chloric acid and the succinic acid liberated was estimated, The amounts of succinic 
acid obtained by this procedure indicated the presence of a small number of *y- 
glutaniyl bonds in collagen and elasltn. When the tryptic hydrolysate of denatured 
collagen was analysed for the liberated arginine, only about 7(>% of the orginine 
bonds were found to be reactive which suggested that some arginine linkings in 
collagen are much more resistant than others to the action of trypsin. When colla¬ 
gen and elastin were subjected to the sakaguclii reaction with sodium Jiypobromite, 
about 70% of the arginine in collagen and practically the whole of arginine in 
elastin were destroyed. It is suggested that some of the guaiiidino groups of the 
arginine, resistant to the action of trypsin and hypol)romile in collagen, are in¬ 
volved in bond formation with the y-carboxyl group of glutamic acid. As all the 
guanidmo groups in elastin were however available for reaction with hypohroinile, 
it is also eoncliulcd that the guaiiidino groups in elastin are not involved in any 
bond formation with the y-carboxvl groups. 


353. Incorporation of radioactive amino acids into protein in cell-free preparations 
of Azotobacter vinelandii. 

MAHARANI CHAKRAVURTY and D. P. BFRIMV, Calculla-9. 

A particulate preparation of Azotobacter vinelandii sedimenting at 30,000xg is 
capable of incorporating radio-active amino acids into protein. 'J'his incori>oratioii is 
neither stimulated nor inhibited by the cyto])lasinic fraction which has considerable 
amount of amino acid activating capacity. The niode.s of incorporation of glutamic 
acid and glycine are found to be somewhat different. The iiicori^oration of the for¬ 
mer is dependent on ATP and ]SIg++ wliereas tliat of the latter seems to 
ijeed neither of them. In both the cases a inixliire of 17 amino acids interfeies with 
the incorj^>oration perhaps in a competitive way. 'J'lie rate of incorporation of 

an iinlividual ammo acid is linear u^) to a)>out one and half hour and then 

starts falling. The reaction has a broad pH oplimnin between (1—8. Treatment 
of the particulate preparation with HI NaCl leads to practically no loss of amino 
acid incorporating activity when as that wnth RN Vase reduces this activity to 
one-third of tlie original. The original activity can, however, be restored hack 

by the addition of either ye.ast RNA or RNA prepared from A. vinelandii. The 

mechanism of incor])ornlinn of the two amino acids are being invesligateil in deUiil. 


354. The Relationship between Auxins and Sulphur Metabolism in Plants. 

ARCHANA SRN GIIPTA and wS. P. SKN, Calcutta. 

In view of the important role of sulphur contaiiTing compounds in growth an 
investigation has been undertaken to study sulphur metabolism in-growing tissues 
as affected by auxins, using ns a tracer. I'our day-old Arena Colcoptile and 
potato tuber were used. 

Six mm. Coleoptile sections and potato discs seven in.in. in diameter Were 
floated on the experimental solution containing NajjS’H)^ and lAA of concentra¬ 
tions 10~^ 10”^* and 10-*^ M at pH 6 0 for 3 hours. The tissues were then washed 
thoroughly and extracted w'ith hot 80% ethanol. Tw'o dimensional paper chromato¬ 
graphy of the extracts revealed that low concentrations of lAA has no marked 
effect on the reduction of sulphate but a concentration of 10-’ M completely in¬ 
hibited sulphate reduction in these tissues. High concentratioiivS of lAA also in¬ 
hibited the incorporation of into protein. Thus one of the possible ways by 
which the inhibitory action of lAA is exercised appears to be achieved through 
^he complete inhibition of sulphur metabolism in these plants. 
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355* Effect of Total body X-Radiation on Nitrogen Metabolism in Albino rats* 

J. DUTTA, P. N. DAS and K. MUKHERJEE, Calcutta. 

In the present investigation the effect of whole-body X-Radiation on a group 
of six inbred albino rats have been studied, mainly in the excretion pattern of the 
nitrogenous end products in the urine, with the hope of finding out any indication 
of derangement in the pathway of nitrogen metabolism in the body. Urea, free 
ammonia, Uric acid. Creatinine and the amino acids were measured in the 24 hour 
urine samples on each alternate day for a week. Taurine and neutral sulphur were 
also estimated in the same fashion, as they are known to be important end-pro¬ 
ducts of sulphur metabolism in living system. The variation of the excretion of 
the end products analysed were found to be very small from rat to rat. Estima- 
titm of the previously mentioned end products were continued for week following 
irradiation. The total and differential W.B.C. count and R.B.C. count in blood 
after 12 hours follow'ing irradiation were found to fall drastically. The animals be¬ 
came lethargic and averse to food, epilation was also copious. Uric acid and urea, 
was found to increase appreciably after irradiation, so also, free amiiionia but to a 
much lesser extent. Amongst the amino acids studied the excretions of lysine, 
leucine, tyrosine and glycine were found to more or less, increase following irradia¬ 
tion where as, Llie excretions of a-alanine, valine and phenylalanine were not 
changed. The increase of neutral sulphur and particularly the large increase of 
taurine was noteworthy. Creatinine excretion remain unchanged. Increased urea 
and uric acid excretion following irradiation pointed to the possibility that in¬ 
creased breakdown of protein bodies and cell-nuclear materials might be the 
immediate effect of radiation. The large increase in taurine may be due to the 
oxidation of —vSII group bearing compounds in the living s>steni ])y the highly 
oxidising free radicals produced by the radiolysis of the water content of the biologi¬ 
cal system. The increased out-put of the amino acids suggests a derangement of 
normal dynamic jxiol of the amino acids in the living system. The cause of in¬ 
crease of ammonia is obscure. 

356. A New Micro-method for the Estimation of Cellulose in Biological Materials. 

K. K. SAXENA and R. MUKIIICRJKE, Datnagar. 

A new method is presented foi the determination of micrograin quantities of 
cellulose in biological materials. It consists .in digesting the samples for 1 hour 
with 5D% formic acid, treating the residue with 72% II^SO^ and subjecting the 
resulting solution to anthrone colour reaction. The intensity of colour wixs 
measured in an absorptiometer, using OR, filter (Hilger). It has been found by 
adding casein and starch to a km*wn amount of cellulose that the observed values 
are not affected by their addition. The suitability of the new micro-method for the 
determination of cellulose in biological materials has also been confirmed by com¬ 
paring the results with those obtained by a modified Crampton and Maynard macro¬ 
procedure. 

The new method covers a range up to 40 micrograms of cellulose. It is 
expected to find application in studies on cellulolysis and in the micro-determina¬ 
tion of cellulose in general. 

357* Urea Denaluration of Bovine Serum Albumin* Reactivity of Sulphydryl 
Group. 

R. C. KAPOOR, Allahabad. 

Denaturation of bovine serum albumin has been studied in presence of 6 M 
Urea. The reactivity of the sulphydryl group has been observed amperometrically, 

III —^27 
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using rotated platinum eleclnxle. Studies were made at pJI 7 in pliospliate buffers 
at 25°. 

'I'he sulpliyilryl of undenaturcd albumin reacted with silver and mercury in 
the same molar ratio, forming compounds of the type (PSAg) and (I\SIIgCl), (pro¬ 
tein molecule repre.sented by (PSH). During denaturation the sulphydryl* progrcss- 
sively forms dimer with mercury of the tyi)e {PS)^Hg. After 24 hours of deiiatur- 
ation, most of the -SIl formed dimer with mercury. 

'J'he reaction ratio as determined by amperoiuetric titrations thus offer a new 
-approach to the study of structural changes involved in the process of denatura¬ 
tion. 


358. Action of Urease on Blood Urea in vivo. 

R. Iv. NATH, Calcutta. 

Urease prepared from Cajaiius indicus was injected intravenously in 6 dogs 
under anaesthesia with sodium pentathenate and the effect on the blood urea was 
observed by estimating it before and after administering urease. The average low¬ 
ering of b'ood urea in 45 minutes aftir injection of urease was 28% of the original 
value. That the anaesthesia did mit effect blood urea under similar conditions 
was shown by estimating it in two dogs in which no urease Avas injected. All the 
dogs revived from anae.sthesia. 


359. The Component Acids of Indian fresh water Fish Magur (Clarius Betrachus) 
Fats. 


. S. P. PATHAK and 11. R. RKDDY, Varanasi. 

t'lariiis Ik tracluis (.tiagur fish) hody and liver fats hav'^e been studied for tlieir 
component acids by the usual cryst.allisation and ester fractionation techniques 
The fattv acid composition (by % wt.) of the body and liver fats is : Myristic acid 
— 3-02 and 3-75; Palmitic =^23'93 and 23-08; Stearic = 6-92 and 4-43; Arachidic 

0-32 and Nil; and among un.saturated C,, —0-88 and 3-59; C,„ = 14-89 

(-2-0II) (-2-0H) (-2-411) 

and 34-19; C,,=40-02 and 30-96, Cjo=6-94 and Nil; Cj3=3-05 and Nil 

(-2.0H) (-3-2H) (-3-811) (-6-511) (-10-OH) 

respectively. The % of sat. acids is higher like other fresh water fish fats of Indian 
origin than their counterparts of British ori,gin and thus supporting the view 
of Pathak co-workers that biohydrogenation occurs to a greater degree in fish fats 
of tropical origin. It is also observefl that the Magur liver fat .showed significant 
differences when compared with other liver fats of Indian fresh water species, in 
its fatty acid composition and the authors are of the opinion that such variation 
cannot be ruled out. 


360. ‘'Studies on metabolic degtadation of Pamaquin (Plasmaquin) in Monkeys”. 

H. h. BAMI, M. vS. DHATT, O. S MILUWADTA and A. P. RAY, Calcutta. 

Studies on metabolic degradation of pamaquin in vivo have been undertaken 
with a view to elucidate the mode of action and detoxification of this potent cura¬ 
tive anti-malarial. Pamaquin citrate has been administered orally and intravenously 
to healthy monkeys at maximum tolerated doses. Attempts have been made to 
isolate and characterise its metabolites in monkey urine and faeces by solvent 
extraction, chromatographic, ultraviolet absorption and other micro-chemical 
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techiiiyues. It was found that pamaquin was extensively oxidised in the system 
and excreted as simple soluble metabolites. Mild chemical oxidation of pamaquin 
led to the formation of quinolinic acid, nicotinic acid and other smaller soluble 
fragments. Kstimation of nicotinic acid in monkey urine both before and after 
painaqiiiii administration also revealed that pamaquin administration led to increase 
in nicotinic acid excretion. In view of prc'^ent and previous findings, it appeared 
that iximaquin in vivo was ultimately oxidised, via its 5 :(i-quinolme'quinone deri¬ 
vative, into quinolinic acid, nicotinic acid and their subsequent metabolites. A 
scheme for paimuiuin degradation has been outlined and discussed in relation to 
other aiitimalarial drugs of 8-ainino and 4-aniiiio quinoline groups. 

361. Studies on Thiaminase, Part I : Action of the analogues of Vitamin and 
some quartenary bases on the action of thiaminase. 

S D. VKRMA and A. N. DlvY, Kanpur. 

It has been established that cliastek paralysis of foxes noted by Green, R. G. 
etc. (1941,1942) Ls due to a heat labile en/yine, called tlnaiiiiiiase, and it is found 
w'ldely distributed in fresli water lislies, in some ferns and also in some baetcrias. 
Wc have touiid that this enzyme is also found in the fresh water fishes found in 
India. Since this enzyme has been reputed to be resixmsible for the cleavage of 
the quarteniary compound thiamin hydrochloride it was considered that a study 
of its action on analogues of vitamin 15^ and similar other quarteniary salts may 
furnish clue to the mechainsni of the aefion involved ill tliis cleavage jiroces^. This 
IS a preliminary report of our cxperiiiieiits on the subject and it deals with the effect 
of such compounds on the ai:tion of thiaminase. In this way quarteniary coniixninds 
o])tained from many pairs of compounds were tested for tlie purinise. 

It has been noted that some these coinpoumls activate the eii/yniatie reaction^ 
wdiereas some of them are weak inhibitors and act also as potential inhibitors. 

362. Crystalline Proteolytic Enzymes from Bacterial Culture Filtrates. 

DlM^lvAV K. ROY, JYOTIRINDRA D.VlTA and KSHIROI) R. BHATTACHARYA, 

Calcutta. 

Alicrobial jirotea.ses mostly by aerobic culturevS have been found to be promising 
for large-scale [iroductioii beeau.se of its low cost of prodiuTioii and laigo demand 
by industries. It has become mure imporlaiit when the limit of aclivily nl the vege¬ 
table material, like papain, and the lack of projierly developed and organised 
slaughter houses for Droduction ot pancreatic materials are considered. There is 
an increasing demand of proteolytic enzymes fur ‘bating’ in leather industries and 
purified proteases in pharmaceutical and food industries. 

In the present investigation microbial proteolytic enzymes from submerged 
culture of a locally isolated strain of aerobic organism of Bacillus subLilis-typo, 
(RDBjJ, grown in a medium containing wlieal bran (5%) and ground nut cake 
(0-5%) for 60 lirs. at were obtained in very concentrated and purified 

state. The culture filtrate, after clarification with Hyflo-super cel (2%) w^a.s frac¬ 
tionated in stages with ammonhnu .sulphate and chilled ethnol. A purified dry 
preparation was obtained by drying the ethanol-precipitated material in vacuo. 
This material showed wide pH range of activity from 6-8 to 10-6 and paper electro¬ 
phoresis of this material showed two bands. .\ crystalline material, heterogenous 
crystals—thin plates and iieedlCvS—slowly appeared from half-saturated ammonium 
sulphate solution ot the purified material; the crystalline material showed very high 
protease activity when examined by colorimetric method of Anson. It seems more 
than one proteases are present in the purified proteolytic material from bacterial 
culture filtrates. 
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363. Phosphorylase of Trapa Bispinosa Fam. Trapaceae (Panifal). 


JYOTIRINDRA DATTA, KSHIROD R. BH ATTACH ARY A and DURLAV K. ROY, 

Calcutta. 

The average phosphorylase activity of the kernel of panifal is conipiy'able to 
that of potato. To frozen panifal kernel kept in a waring blender Was added 
equal weight of water. After homogenizing for 2-3 minutes juice was collected by 
centrifugation. Preliminary fractionations were made at 0-30 to 0*50 saturation by 
dissolving calculated amount of solid ammonium sulphate with mild but constant 
stirring below 5^C. The pH was kept at (3*&--6 8 with armnonium liydroxidc. The 
suspension was centrifuged after 1 hour. The precipitate was suspended in a suit¬ 
ably small volume of 0-1 (M) citrate buffer at pH 6*8. Further fractionation was 
conducted as before with solid‘ammonium sulphate under identical conditions. The 
greater part of the activity now appeared in the fraction separated between 0*26 
and 0*43 saturation with ammonium sulphate. 

TJie pliosphorylase activity of this jireparation was not affected by 0*1 (M) Sodium 
tluoridc. Maxmiuni activity was exhibited at pH 6*2 and at a temperature around 
55'^C. I'he enzyme was completely dci>endent on starch as the primer. Hg ++, 
Cu++ and Agf inhibited the enzyme even in low dilutions while other common 
cations and anions were without any effect. Tlie inhibition by Hg++ was coni- 
idetely revcised by cystieiie and reduced glutathione. Muscle adenylic acid was 
without any effect on this enzyme preparation. 


364. Microbiological Transformation of Terpenes—A new fermentation. 

PRKMA. B. RAMAN, S. K. PRADHAN, B. 1). KUlvKLVRNI and 
* P. K. BHATTACHARYYA, Poona. 

It has been known for some time that the yields of some essential oils from 
plant material are affected by the microbial iiitection of the oil-bearing plants. 
However, clear-cut evidence that the micro-organisms are ca 2 >able of giving rise 
to oxygenated jiroducts from tcrjicnoid hydrocarbons as substrate is not available, 
'i'he present studies were undertaken in order to investigate the ability of micro¬ 
organisms, especially fungi, to convert simple terpenoid hydrocarbons, such as 
2 -i>inene, to oxygenated essential oils. 

After a preliminary screening of different strains ef fungi, a strain of Asper¬ 
gillus niger, was selected for further investigations. This mould was found to 
metabolize pinene at a comparatively rapid rale in shake cultures. From the fer¬ 
mentation broth and the mycelium tliree oxygenated derivatives were isolated by 
solvent-extraction, solvent-solvent distribution, fractional distillation, bisulphite 
trealment and chromatography; (i) a liquid alcohol (ii) a liquid ketone, 

and (hi) a crystalline cliol, (m. 145-146'^, [•a] 28 + *52®)* 

The chemical nature of these transformation products and the i^robable 
meclianisnis leading to their formation from a-jjinene will be discussed. 


365. Effect of Sod. i9-hydroxybutyrate on the potency of exogenous Insulin* 

H. D. BRAHMACHARI and MAPIENDRA KUMAR, Pilani. 

Lipogenesis is greatly influenced under diabetic conditions. The metabolic 
blocks in diabetes result in the accumlation of ketone bodies like )9-hydroxy- 
butyric acid (I). This compound being an important fat metabolite, was studied 
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for its effect on the biological potency of exogenous insulin in the normal fasting 
rabbits. 

Sodium salt of (1) was used for its effects on insulin potency both, ‘in vivo* by 
simultaneously injecting along with insulin in the different legs of fasting norma] 
rabbits, and ‘in vitro* by mixing a trace of this conif>ound with insulin. The blood 
sugar fall/hour by these injections was comi)ared with the response obtained by 
injecting pure insulin only- 

It had been observed that the Sod. salt of (I) lowers the ijolency of insulin 
botli ‘in vivo* as well as ‘in vitro*. This decrease in insulin potency could be a 
result of a sort of inactive type of complex formation of (1) with insulin, or it 
might be a physiological response to a disturbance in the equilibrium of carbohydrate 
and lipid metabolisms brought about by (1) or both. 


366. Effect of Sodium Succinate on the potency of exogenous Insulin. 

H. D. BRAHMACHARI and MAIIliNDRA KUMAR, Pilain. 

It lias been seen that under diabetic conditions Kreb*s cycle is depressed on the 
wliole. Uurtlier, the discovery that a good number of metabolic eir/.ymcs are lioused 
in the mitochondria imparls a great importance to the concentration of TCA 
members in the systems. 

The present study gives iJic result of the effects of one of siuli meiiibers 
Sodium Succinate (I) on the potency of exogenous insulin. 

Results indicate that both ‘in vitro* and ‘in vivo*, (I) increases the i^otency of 
exogenous insulin assayed in rabbits. This increase in the action of insulin by (I) 
may be a result of an increase in the activity of the C.M. system enzymes which 
may lead to an increased glucose uptake rate in the system or some soil of ijotcn- 
tiating tyiK" of complex formation between (I) and insulin. 


367. Effect of Tryptophan and Niacin on the potency of exogenous Insulin. 

II. D. BRAHMACHARI and MAHKNDRA KUMAR, Pilani. 

Earlier workers have observed that insulin can decrease the plasma amino 
acid level. This decrease has been suggested as an evidence of an inter-relation¬ 
ship of increased utilization of carbohydrate metabolisiri with a net gain in the 
protein metabolism. 

Tlie present study has been carried out to note the effects of essential amino 
acid, ‘Tryptophan’ (1) and its metabolite ‘Niacin* (II) on tlie potency ot exogenous 
insulin in rabbits. Results .show that both ll) and (II) poteiitite the insulin potency 
‘in vivo’ and ‘in vitro*; and the effect of (II) is much more significant than that 
of (I). 

Insulin potentiating effect of (I) and (II) may be due to their being insulinase 
inbibitors (Mirsky). The more pronounced effect of (II) raises a question if the 
effect of (I) is its own primary effect or a secondary effect of its first, being 
metabolised to (II). 


368* Studies on Puke Protein—^Part 11. Association with Thiamine mnd Nicotinic 
Acid content of pulses. 

G. C. ESH and T. S. DE, Calcutta. 

An investigation from this laboratory has established a wide difference in the 
protein content of different pulses grown in different parts of India. It was 
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considered to be of interest to find out its vitamin content of B group and in such 
a study tliiaiiiine, nicotinic acid have been estimated in different pure-bred samples 
of Bengal gram, green gram, red gram, black gram, dried peas, kliesari and lentil. 

The results of the analysis tend to show significant variations in the occurrence 
of these essential nutrients as a result of strain difference. The strain having higli 
protein content may not give high values of either thiamine or nicotinic acM ami 
vice-versa. 

In view of significant variaticms m thiamine and nicotinic acid contents under 
influence of strain difference, further wuik is in progress regarding the degree 
of absorption and ntili/ation oi B-vitaiiiins in jmlses 


369. Digestibility of Vanaspatis from Tobacco Seed oils and Safflower seed oils. 

iM. M. CHAKRAllARTY and M. K. CILVKRABARTY, Calcutta. 

Tests have been carried out on the digestibility of hydrogenated tobacco seed 
oil and safilouer seed oil by rat experiments. Groundnut oil and *Dalda Vanaspati' 
were used as controls, b'roiii the biological experiments it was nliserved that there 
was practically no difference between dalda and hydrogenated loJjacco seed oil 
and hydrogcniited bafiluwer seed oil. It was also found that the tobacco .seed oil 
Vanaspati was non4o\ic and sate. From the results of these experiments it wouhl 
seem that there should not be any ditlieulty for the utilisation of safflower and 
tobacco seed oils lo! edible pin poses in the form of hydrogenated products. 


370. Studies on the biosynthesis of fats. 

M. M. CIIAKRABARTY. li. T. R. lYKNGAR and S. K. DAS, Calcutta. 

9 

Further work has been carried out on the problem relating to assimilation of 
conjugated fatty acids present m Karcla (Momordica Charantia) seed fat. Feeding 
experiments were conducted on rats for two weeks, five w’eeks and twelve weeks 
against groundnut oil as control. After the experimental period the animals were 
sacrificed and the fat extracted from the liody and liver respectively, were analysed. 
Firm indications were obtained of deposition of liiiolenie acid in both the body fat 
ami the liver fat of the experimental group although the deposition of a-elaeostcaric 
acid was not observed. In view of the fact that the experimental fat did not 
contain any linolenic acid and the conclusion was that bio-isomerisation of the 
conjugated triene felaeostearic) to non coiijugatefl trieue (linolenic) acid was 
taking place. It was also found that the rate of deposition of non-conjugaled 
triene acid increased with the increase of length of experimental period. The rate 
of deix)sitiou in the body and the liver was however different, comparatively more 
being found in the liver for the same period. 


371. Biochemical changes in Germinating Seeds of Sesbania Grandiflora Peri. 
(Agathi). 

P. V. SUBBA RAO, M. V. h. RAO and M. vSRINIVAvSAN, Mysore. 

Prominent among the changes observed in the course of germination of these 
high-protein seed.s over a 9(5 hour period are : 

(a) )Absence of any considerable idianges in tlie pattern of the proteins, 

(b) a marked increase in both sucrose and free reducing sugars, 

(c) the formation of small amounts of starch, entirely absent in the original 

seed, 
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(ct) the role played by the injier seed coat (tegincn) as a source of free sugars 
for the synthesis of sucrose, and 
(e) the large increase in ascorbic acid content. 


372. Physiological Role of Essential Fatty Acids, Inositol, Vitamin and Hydro¬ 
lyzed Glucose Cycloacetoacetate on Blood Coagulation Factors in Saturated 
Fat induced Atherosclerosis in Rabbits. 

M. C. N/VTII and A. SAIKIA, Nagpur. 

l^rolonged feeding of highly saturated fat diet to llie extent of 20% to the 
rabl)it.s which leads to the experimental atherosclt?rosis has been found to shorten 
the coagulation factors viz. bleeding time, coagulation time and prothrombin time 
to increase the liver fat and the number of blood platelets and to increase ester 
cholesterol in blood and tissues. It has been di.scussed how rise of tissue ester 
cholesterol especially of the superficial intima layers may activate blood platelets 
thus leading to the increased coagulability of blood anti thromhosis. Administra¬ 
tion of essential fatty acids, inositol, vitamin and hydrolysed GCA has again 
been sliowi: to check sncli shortening of coagulation factors and the mechanism* 
of such action has been discussed. 


373. Stulies on the effect of B-Vitamins on the Biosynthesis of Ascorbic Acid 
from Glucose Cycloacetoacetate in Germinating Phascolus Radiatus. 

]\T. C. N.VTH and M. I.. BEIvKTIODR, Nagpur. 

The anti-vitamins i.e. pantoyUaurine and pyrithiamine have been found to 
inhibit the ascorbic acid biosynthesis from acetoncetate and glucose in germinating 
mung beans thereby giving an inditalion of blocking the enndensation reaction of 
acetuacetate with glucose to form GCA (Glucose Cvcloacetoaeelate). The corres¬ 
ponding vitamins have been found to reverse the inhibition by antivitamins. Thai 
pyrithiamine and panfnyltaurine in'iilJt the synthesis of ascorbic acid in iwsence 
of OCA and the corresponding vitamins re^^erse inb.ihitioii, has also been observed. 
Cocarhoxylase and GOA of which thiamine and pantothenic acids are the consti¬ 
tuents arc involved in both the condensation reaction of glucose with acetoacetate 
to form GCA and in further metabolism of (^CA to ascorbic acid. 


374. Studies on the High Fat and High Protein induced Atherosclerosis and the 
beneficial role of Essential Fatty Acids, Methionine and Glucose Cycloaceto¬ 
acetate. 


M. C. NATH and A. SAIKIA, Nagpur. 

The effect of feeding high level of fat and protein diet (20% dalda and 40% 
egg albumin) on the plasma and tissue lipid levels and their C/P (Total Cholesterol 
1/ipid Phosphorus) ratios were investigated in the rats. 

This diet was found to develop hypercholesterolemia and atherosclerosis. 

On injection of hydrolysed GCA or on supplementation of dl-methionine, Unoleic 
acid, linolenic acid respectively to the animals along with this diet was found to 
reduce the plasma and tissue lipid levels. 

Combined effect of GCA (hydrolysed) and linoleic acid or methionine and 
linoleic acid was found to he much better in maintaining the plasma and tissue 
lipid levels and the C/P ratios than individual use of these substances. 
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The combined effect of high fat and high protein diet brought about the 
development of hypercholesterolemia and atherosclerosis more quickly than those 
of high fat and high protein alone. 


375. The Effect of Chelating Agents on the Distribution of Cobalt>60 in rats. 

V. M. SIVARAMAKRISHNAN. Madras. 

In an attempt to control the distribution and excretion of cobalt-60 at will, 
the changes produced by sixteen chelating agents on the distribution pattern of 
cobalt have been studied. Groups of rats were treated with tracer cobalt only 
("controls”), or tracer cobalt with any one chelating agent. After 24 hours, the 
radioactivity in various organs, blood, urine and feces,* collected separately, was 
determined with a scintillation counter. While 75% of the injected cobalt is 
e.xcreted within 24 hours in the control rats (mainly through urine), it has been 
possible to achieve a 46% localization in the liver with rubeanic acid (31by 
BAId, a 40% localization in the inte.stines with sodium diethyl dithiocarbainate 
and a 26% concentration in the blood with riboflavin. I-nitroso-2-naphthoI effec¬ 
tively decreases the excretion to 14%. Oxine causes a h^rty-fold increase in the 
activity of lungs. A conspicuously-low deposition of liDTA-complex in all organs, 
except the intestines, has been observed. Cysteine and sodium hexametaphosphate 
significantly increase the excret’on to over 85%, and may be useful in eliminating 
previously-deposited radio cobalt. Chelating agents offer great promise in radio 
therapy. 


»376. Changes in blood Pyridine nucleotide levels during the functional improve¬ 
ment of liver using packed red cell transfusion in cirrhosis of liver. 

P. J. MODI, S. G. JOSHI and R. G. CITITRA, Bombay. 

Six cases of cirrhosis of liver were studied to correlate the changes in blood 
J’yridine Nucleotides level (PN) with protein synthesis as judged by serum pro¬ 
teins and haemoglobin during the progre.'jsive improvement of liver function using 
red packed cell transfusion as source of protein. Those enzymes may show niani 
festation earlier than other blood constituents during functional improvement. It 
is possible that in cirrhosis of liver the binding capacity of liver for the enzymes 
may itself be reduced perhaps due to the depletion of cytoplasmic proteins. 
Secondly, cirrhosis of liver is sometimes accompanied by anaemia and blood PN 
may not be utilised by bone marrow. The results so far obtained indicate that after 
the institution of red packed cell the capacity of liver to bind these enzymes is 
increased and PN may be utilised by bone marrow as the anaemic condition js 
improved. 


377. Purification and Properties of Galactokinaso from Ox Brain. 

D. K. BASU and B. K. BACHHAWAT, Vellore. 

The conversion of galactose to glucose or incorporation of galactose into cere- 
brosides has been shown to be intimately linked to the metabolism of uridine 
nucleotides. It has been established, both in yeast and animal tissues, that galac¬ 
tose must first be converted to galactose-1-phosphate by galactokinase and adeno¬ 
sine triphosphate. 

In this study, the enzyme galactokinase was partially purified from ox-brain 
and some of its properties were studied. The enzyme was purified 40-fold by zinc 
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ion fratlioiiation method. The enzymatic reaction showed pH optimum of 6-0 in 
succinate buffer. Glucose, glucosamine, N-acelylglucosamine and galactosaniine in 
equimolar quantities were not phosphorylated by the brain galactokinase. The 
enzyme required Mg++ and cy.steine tor maximum activity. 


378. Search for new Fungicides. 

B. B. RAUIv and G. N. MAHAPATRA, Cuttack. 

In the present paper, the synthesis t)f a serie.s of 2-(p-chlorophenyl imino)-3-p- 
chlorophcnyl 4 : substituted thiazolines Ins been reported by the action of vari¬ 
ous ketones on Sym-d-p-chlorophenyl thiourea in presence of iodine. These thia¬ 
zolines have i)een mcrcurated and the resulting mono-acetoxy-niercuric compounds 
so obtained have been assayed for their fungicidal activity. Pcrgularia Lunata, Jias 
been used as the test fungus. Most of the mercurated compounds Jiave suppressed 
germination of the sptires to an extent ot 75—80% at .a concentration of 10 p.p.m,, 
while in the control the germination was 65—80%. This fungicidal activity was 
quite promising. The method of Montgomery and Moore (J. Pormol & Hort 6ci, 
15, 253, 19.18) with slight modification has been used for the fungicidal assay dur¬ 
ing the work. 


379. Phosphorylase from Jack fruit seeds (Artocarpus integrifolia). 

Mrs.s S. I‘. GUPTK and N. R. KAIvR, Poona. 

Presence of ])lnspliorylase enzyme Ins been shown in the .saline exrtacls of 
jackfruil seeds, Phosphorylase which catalyses the synthesis of starch from glu- 
cosc-l-phosphatc in presence of a primer (starch) at pH 6-0 (/* = 0-5 m) was investi¬ 
gated b,v determining the liberation of inorganic phosphorous as well as the esti¬ 
mation of starch by its colouration with iodine. Further work on isolation of 
enz.yme in purer form is in progress. 

The .seeds are found to be rich in starch. Besides stanch, they contain a 
considerable amount of pectin. Preliminary chemical analysis of the jackfruit seeds 
shows v50% moisture, 0-1838% total nitrogen (protein) and 0-1983% phosphorus. 


380. Determination of N-terminal groups of purified beef fibrinogen and fibrin 
by Sanger’s FDNB method. 

N. R. KAbR, Poona. 

R-terminal amino acids of purified lieef fibrinogen (97-98% coagulable) and 
fibrin (clot) were determined by Sanger’s FDNB method. The results have shown 
the presence of tw'o tyrosine and one glutamic acid as N-terminal amino acids in 
fibrinogen am! equivalent amount of fibrin contained two tyrosine and four glycine 
residues. 

This change in the N-terminal pattern of the parent molecule is most probably 
mediated by ihe limited and controlled proteolysis of thrombin, characterized by 
the fission of glycyl peptide bonds within the fibrinogen molecule with a eimulta- 
neous loss of N-terminal glutamic acid residues- 

ra—28 
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381. Effect of altitude and toil treatment on nutrition and cardiotonic activity of 
Digitalis Purpurea. 

B. P. GHOSE, S. K, BOSE and B. N. DAS, Calcutta. 

Digitalis Purpurea plants of 6—7 months old, grown at altitudes o£»2000 ft., 
32fO ft. and 5000 ft. with soil treatment of ammonium sulphate, potassium sulphate- 
and superphosphate were examined to assertain the most suitable conditions for 
cultivation. Nutrition of the plants were studied by estimating total nitrogen, 
amino nitrogen and total Ash content, the cardiotonic activity being assessed by 
determination of glycoside content and biological potency. 

The results indicate that plants with soil treatment N2P2 at 2000 ft. and 5000 ft. 
altitude have higher Nitrogen content than the plants at 3250 ft. With N2K2 treat¬ 
ment no significant difference was noted. With soil treatment K2P2 total Nitrogen 
content was uniformly low at all altitudes. 

Amino nitrogen content was found higher in leaf at 3250 ft. with soil treat¬ 
ment N2K2. With K2P2 amino nitrogen content was low for all altitudes. Ash 
content wa.s similar to amino nitrogen content. With soil treatment N2P2 biologi¬ 
cal potency was low for plants of 5000 ft. 

N2K2 treatment showed low biological potency for plants of 3250 ft, 

K2P2 treatment gave discouraging results for all altitudes. Soil treatment 
N2P2 showed good results, for all altitudes. Soil treatments N2K2 and K2P2 were 
observed to be not favourable. Plants grown at 2000 ft. with N2P2 and N2K2 
treatment gave encouraging results. 


382. Infant Food from Buffalo Milk. VII. Shelf life of roller dried infant food from 
buffalo milk. 

M. R. CHANDRASEKHARA, M. NARAYANA RAO, M. SWAMINATHAN, 

D. S. BPIATIA and V. SUBRAHMANYAN, Mysore. 

The keeping quality of roller dried »nfant food prepared from buffalo milk and 
packed in air has been studied. The infant food prepared from milk collected 
under conditions prevailing in the dairy had a .shelf life of 10 months at 37°C 
and an expected shelf life of 20 months at room temperature (25®—29®C). The 
thiobarbituric acid value of the infant f(x>ds increased steadily during storage. 
Fair agreement was observed between the thiobarbituric acid value and the organo¬ 
leptic acceptability of the stored food. Thiamine present in the food was lost to 
the ■ extent of 15% and 25% respectively when stored at room temperature and 
37°C for a period of one year. 


383. Studies on the estimation of Beta-Alpha lipoprotein ratio in human serum by 
paper electrophoresis. 

Sm, MANJU MUKHERJEA (OANGUEY) and Dr. B. P. GHOSH, Calcutta. 

•The estimation of Beta-Alpha lipoprotein ratio in serum has as.sumed a dig¬ 
nostic importance for athero.sclerosis. In the present method the acetyl derivative 
of Sudan Black “B” has been used for the purpose of prestaining of lipoproteins. 
The use of acetyl derivative of the dye which completely shrinks at I04°C gives 
best results. A saturated solution of this derivative in 95% Ethanol was mixed 
with .serum in the ratio of 1:5. The electrophoresis was carried out with a 
buffer pH 8-6 (Sodium barbital 29-4 gms.. Sodium acetate 19-4 gms., O-IN MCI 
180 C.C., vol. made to 4 litres) at 110 volts and current strength 1 milliamp over an 
effective length of 2$ cm. of paper. The period of r«n was 5 bouts, Sugar pnd 
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Cholesterol (total and free) of plasma were also estimated at the same tme. In 
divseases of the cardiovascular system like acute left ventricular failure, myocardial 
infarction, and congestive cardiac failure, the Beta-Alpha lipoprotein ratio has been 
found to be uniformly high (Range 3-62—5-38). In other cases, the result has been 
on the low side (Range 1-95—2-13). 


384. Influence of Nicotinic Acid on the Serum Cholesterol Levels in Healthy^ 
Pregnant stnd Anaemic Indian Women. 

M. G. CHITRE and P. R. BHATIA, Bombay. 

Recently Altschul et al (4) have shown that it is possible to influence serum 
cholesterol and experimental arteriosclerosis by increasing oxidation in the tissues 
using ultraviolet or increasing 02 tension in the inhaled air. For this reason nico¬ 
tinic acid which is a component of the respiratory co-ejizyme system was investi¬ 
gated. That an oral dose of nicotinic acid should influence the serum cholesterol 
levels was of interest. Studies were undertaken on normal healthy college students, 
normal pregnant woman and women suffering from pregnancy of anaemia. 

'J'he normal females showed increase in the haemoglobin ])ercentage and total 
pyridine nucleotides. However total and free cholesterol showed a decrease after 
the oral adiriinistration of 500 mg. of nicotinic acid. The normal pregnant cases 
also showed an increase in Hb and Total pyridine nucleotides in the blood and 
decrease in the levels of NMN, total and free cholesterol. In anaemia of preg¬ 
nane}” no significant change was observed in these factors due to the adminis¬ 
tration of nicotinic acid. 


385. New Antimony Salts as Mordant-Fixing Agents in the Textile Dyeing Industry. 

V. R. MAUJKARJUNESWARA, Bangalore-3. 

vSome New Double Salts of Antimony have been prepared and have been Bug- 
gested as cheaper but equally efficacious ‘^Antimony Salts^’ for use as Textile 
Mordant Fixing Agents in place of Tartar Emetic and other costly commercial saltSi 
Their “Fixing** property and cost of production in this country have been 
compared with those of the commercial ‘‘Antimony Salts**. 


386* Use of Ethylenediaminetetraacetic Acid for Estimation of Calcium in Sugar 
House Products. 

N. A, RAMAIAH and VISHNU, Kanpur. 

The behaviour of ethylenediaminetetraacetic acid to form stable complex with 
Ca-f-f has been employed for estimation of Ca++ in sugar house products such os 
cane juice, molasses, etc. These last are clarified with lead subacetate and the 
interfering Pb++ in the filtrate is eliminated by addition of adequate quantity of 
K^FefCN)^. The filtrate containing Ca-f-h, was titrated in ammonical medium, 
using niurexide, as an indicator. The method appeared suitable for routine analy¬ 
sis in sugar factories. 

t 

3S7. Determinatioii of MeUsstgonic Factor* of Different Salt*. 

N. A. RAMAIAH and VISHNU, Kanpur. 

Salts combine with sugars to form complexes which are responsible for the 
formation of molasses. No quantitative data on the melassigenic factors of the 
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different salts is available in the literature. Employing the changes in optical 
rotation accompanied by the addition of a salt to a sugar solution the luelassigenic 
factors (K) were evaluated by employing the following formula derived from the 
application of law of mass action to the reactions involved. 

K for potassium suits is more thaji that for sodium salts in accord with the 
experience of sugar technologists to the effect that the potassium salts are more 
melassigcnic than the sodium salts. 


388. Some observations in Isomerization of Linoleic acid rich drying oils. 

M. V. KrivKARNI and K. K. DOIyK, Poona. 

Safflower seed-oil and tobacco seed-oil which are rich in linoleic acid contents 
were isomerized with catalysis such as iodine and oonipouiids of iodine which libe¬ 
rate iodine when heated with oil. Optimum conditions for isomerization are : (i) 
1% of iodine or ecjuivalent amounts of the iodine compound catalysts; (ii) 180*^0. 
or higher temperatures. At higher temperatures the reaction is very rapid. 
Maximum percentage conjugation obtained was 40%. It is found that higher 
centage of conjugalion is not attained because of the polymerization of conjugated 
oil and the reversible nature of the reaction. The reversible nature of isoJiieri/a- 
tioii reaction has lx:en coiifiinied by preparing highly conjugated methyl esters of 
mixed fatty acids of the oils and subjecting them to action of the isonierizing 
catalyst. It is observed from molecular weight data that very little ])olymeri/ation 
takes place at lo\\er concentrations of the catalyst; while the conjugalioii is des¬ 
troyed by the reverse reaction of de-conjugation. However, at higher concentra¬ 
tions of the catalyst the polymerization reaction predominates indicating that iodine 
catalysts are also goo<l polymerizing catalyst at higher roiiccntrations. 


389. Isomerization, Polymerization and Solvent Fractionation of the Seed-Oil of 
Xanthium strummarium. 


K. K. DOIvK, Poona. 

The seed-oil of Xanthium strumarium was subjected to thermal polymeriza^ 
tion, isomerization and solvent fractionation. It seems that intramolecular con¬ 
densation occurs (luring thermal polymerisation. Solvent fractionation of the oil 
with anhydrous acetone does not yield any fraction with enriched unsaturation. But 
fractionation of the oil thermally polymerised at 280^0. for twelve hours yields a 
fraction witli good polymerization and drying projx^rties. The oil Was isoinerised 
with anlhaquinone catalyst which yielded an oil with 20-47% conjugation. The 
dried films of the isomerised oil exhibited good water, alkali and solvent resist¬ 
ance. The isomerised oil shows muc'h shorfer drying lime than the tlierinally 
polymerised oil. The decorticated seeds were heavily infested with rats and they 
thrived well over the seeds. It seems, tlierefore, that the oil is an edible oil. 


390. Low Temperature Liquid Pkaee Oxidalioii of Paraffin Wax. 

MOHAN IvAL KHANNA, New Delhi. 

In order to utilize surplus wax in the country, liquid phase air oxidation of 
paraffin wax in the presence of different catalysts has been studied at low tern- 
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peratures. The reaction is catalyvSed by reducing the length of induction period 
of 45 hours observed with paraftin alone. The catalyst sequence of : 

^1++-+—>M++-->M+++-->M++ 

etc. of the metal ions in the -ic and -ous states fits in with the genct'ally accepted 
theory of liydrocarboii oxidation with orgajiic peroxide forniaticm tlirough a free 
radical chain reaction. 

Of the catalysts studied manganese resiiiatc has been found to be the best for 
the production of acids. The use of boric acid as a catalyst has been studied 
exhaustively. In general, with an increase in the catalyst concentration, boric acid 
suppresses the formation of acidity by helping in the production of alcohols with 
which it reacts to form esters that resist further oxidation. 

Metallic copper and its compounds as catalysts have also been studied. In 
lower concenfratioii they affect a slight reduction in the induction period. With 
higlier conceiitratiuns, the entire mass of paraffin wax goes black at the end of 
40 hours of oxidation. The reaction is very complex and not much understood nt 
present. 


391. Seed-oil of Citrulus vulgaris as a drying oil. 

K. K. DOIvE, Poona. . 

Oil from the kernels of the seeds of Citrulus vulgaris has been extracted and 
Its physical and chemical characlcrivstics have been determined. The average 
values are : I.V.Wij^s 121-7, vSap. V, 192-4, Ref. Index 40^C. 1-4667, A.V. 9-2 and 
uiisaponifiable matter 1*16%. The oil is an edible one with pale yellow colour. 
Thermal polymeri/atiou of the oil at 280*^0 yields a fairly good stand oil. Solvent 
fractionation of seiiiipolymerised oil with anhydrous acetone gives a fraction which 
can be used succes.sfully for oloo-resiiious varnishes. Isomerization of the oil with 
anlhraquinoiic as catalyst considerably improves its drying properties. Mixed fatty 
acids of the oil are suitable for the preparation of alkyds. The medium oil alkyds 
give good baked finishes. The seed cake contains 9-8% nitrogen indicating that 
it would be useful in biscuits. 


392. Utilization of the Seed-oil of Argemone mexicana. 

K. K. DOIvE, Poona. 

Argemone mexicana grows wildly and is a nuivsance to the argicufture. The 
seeds are .sometimes mixed with mustard and llie mustard oil expressed from the 
adulterated seeds has been found to be harmful to human beings. lixperhnents 
have been carried out to utilise the seed-oil of Argemone mexicana as drying oil. 
The average iodine value (Wij*s) of the oil is 122 and therefore it can be classed 
with semidrying oils. Thermal polymerization alone is not sufficient to improve 
the drying properties of the oil, but solvent fractionation of the thermally poly¬ 
merised oil yields a good drying fractions. Isomerization of the oil with antlira- 
quinone catalyst considerably improves the drying properties of the oil. Mixed 
fatty acids of the oil are suitable for the preparation of alkyds. The baked films 
of the alkyds show good alkali and water resistence. It seems that further work 
on these lines would be useful in developing the oil as a drying oil. 
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393. Recovery and Solvent Fractionation of Sisal Wax. 

K. K. DOLE, Poona. 

Wax from sisal leaves (Agave species) has been extracted with solvents and its 
physical and chemical properties studied. It is possible to extract the wftx from 
the waste product of the sisal fibre industry and can be developed as a product of 
cottage industry. Sisal wax is superior to caruauba wax in hardness and gloss. It 
can be also u.sed as melting point booster for other waxes. The w'ax has fraction¬ 
ated with n-hexane and fraction having a melting point 102°C. has been obtained. 
The wax if properly collected has a white green colour and needs no bleaching. 
The colour can be further improved by bleaching w'ith a mixture of potassium 
dichroniate and sulphuric acid. About 500 tons of wax can be collected annually 
as a bye product of sivsal fibre industry. 


394. Recovery of Phenol, Cresol and Xylenol concentrates from low temperature 
tar oil. 

S. MOINUDDIN AHMED, JAFFAR ALI KHAN, M. G. KRISHNA, S. HUSAIN 

ZAHEER, Hyderabad-Deccan. 

Crude tar acids, separated by alkali extraction and acid treatment from the 
light tar obtained by low temperature carbonisation of non-caking Katbagudem coal, 
were deoiled and distilled under vacuum (70—75 mm.) to give a distillate up to 
139°C consisting mainly, of low boiling tar acids and a residue consisting of high 
boiling tar acids and pitch. The distillate was further fractionated under vacuum 
(70—75 mm.) to give four cuts, (i) with 60% phenol and 40% o-cresol, (ii) with 
80% 0-cre.sol and 20% m-and p-cresols, (iii) with 65% ni & ivcresol and 35% low 
boiling xylenols and (iv) with 82% low boiling xylenols. The neutral oil content 
of the fractious were within the limits prescribed by the Indian Standards for 
cresylic acid. 


395. Underground corrosion of Metals and alloys. 

li. CHATTERJEK, Howrah. 

In continuation of our work on the underground corrosion of metals and alloys, 
the corrosion in Sibpur soil of a sample of wrought iron (C, 0*05%; Mn, 0*15%; 
P, 0-07%; S, 0-02%; S j, 0-13% and slag, l-40%),j a sample of mild steel (C, 0'25%; 
Mn, 0-53%; Si, 0'15%; P, 0-03%; and S, 0-03.5%) and of a .specimen of Cast iron 
(C, 3-08%; Si, 0-88%; Mn, 0-216%; P, 0-21% and S, 0-10%), has been studied by 
determining the losses in weight of small discs made of these materials, kept 
buried in this soil for .six months and also 'by determining the combined Weight 
losses of the corrosion cell electrodes after exposure to the Sibpur soil for six months 
in an atmosphere of saturated water vapour. The corrosion of wrought iron has 
been found to be the least while that for mild steel and cast iron is about the 
same. The combined losses in weight of the electrodes in the corrosion cells have 
been found to be somewhat less than those observed under field conditions for 
the same interval of time. 


396. Hemlcellulosos from bagasso, Part I—^Tbe nature of the sugars present. 

B. C. BANERJEE, S. BOSE and S. MUKflRRJEE, Kanpur. 

Hemicellulose B has been isolated from the pith of bagasse, which was ground 
to a fine powder. Wax and £re<! sugars were removed by boiling with ethanol-ben* 
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zene (2:1) mixture and then with a large excess of water. The treated bagasse was 
then delignified by treatment with 0-l% NaClO, to give the holocellulose. This 
product was extracted successively with 2% Na,CO,, 4% KOH and 10% KOII; 
acidified to pH 4-6 (acetic acid) and precipitated with ethanol. The precipitate was 
washed several times with increasing concentration of ethanol and finally with 
absolute alcohol, giving three hemicellulose fractions in 2-5%, 14% and 7% yields 
respectively. The crude lieniicellulovsc (40 gms.—4% KOH fraction) was soxhletted 
for 16 hours with 50% ethanol and then with absolute alcohol for 4 hours, when a 
milky white powiler (25 gms.) was obtained (Methoxyl 2-1%; Carlionate ash r7%). 

Hydrolysis of the above product with 2NHj304 and neutralization with Ba CO., 
furnished a neutral sugar fraction and the Barium-salt of an uronic acid. The latter 
yielded an uronic acid on being passed through DiioHte C-25 cation exchanger. The 
former on paper chromatograpliy indicated the presence of galactose, glucose, arabi- 
nose, xylose and fucosc. 


397. Low Temperature Carbonization of non-caking. CoaU from RaniganJ Coalfield. 

K. Y. vSHRIKIT.ANDTC, H. C. CHAKRABARTl, H. S. BHATTACHARYA, 

M. R. vSINHA, T. K. BASU, K. BHADURI and N. N. DAS GUPTA, 

Dhanbad. 

Low lompcralure crirboni:'.ation tests were carried out on high volatile non-caking 
Tipper Kajora and Jambad Bawlah .scam coals from Raniganj coalfield in the Gray 
King Apparatus and Fischer Assay equipment. Tests were also carried ont on semi- 
pilot scale to study the effect of variation in temperature conditions on the quality 
and quantity (yields) of the various products of carbonization. The temperature of 
carbonization was varied between 500*^ and 715°C. The results show that the opti¬ 
mum yield of tar and quality of coke are obtainable by carbonizing these coals at 
600^0 as measured at the centre of coke mass. 

Carbonization in an externally heated rotary retort (Fi.scher Assay) produced 
higher yield of tar but the quality of the coke deteriorated due to high content 
of fines due to degradation of the charge in the retort during the process of carboni¬ 
zation. 

Correlations were finiiid to exist between the laboratory assay (Gray King and 
F'ischer) yields and semi-pilot-scale test yields. Correlations were also found between 
these yields and yields likely to be obtained in full-scale narrow vertical retorts. 
From the latter correlation the yields in large scale operation using these coals 
could be estimated. 


396. Low Temperature Oxidation of Coal under Fluidized condition. 

K. Y. SHRIKHANDK, A. K. DAS GUPTA and A. LAHIRI, Dhanbad. 

Oxidation of coals at low temperature for formation of Inmiic acids is a slow 
process requiring long period, i e., 150-200 hours, for completion in fixed beds. The 
jxipcr describes the studies carried out on low temperature oxidation of coals under 
fluidized condition in a 2" dia. inconel steel tube, two 4" dia. mild steel columns and 
a 1" dia. mild steel reactor for 2-3, 8-10 and 80-150 lb. batch charges respectively. 
Coals used for the studies were from Samla and Jambad Bowlah seams of the Rani¬ 
ganj coalfield, selected for their reactive nature, high moisture, volatile and oxygen 
contents and vitrninous appearance. Air was used as the fluidizing medium; it 
served as an exidizing agent also. 

The effect of the followdng variables upon oxidation was investigated : (i) par- 
ticl? size pf coal, (ii) temperature of oxidation^ (Hi) Boyr rate of fluidizing ajid 
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oxi(lizJ^l^' Jiiedimu i.e,, air, (iv) duration of oxidation, and (v) extraneous substances, 
Micli as water and nitric acid vaijours, iron oxide scale and powdered alloy, 
“incfuiel”. 

From the studies it was found that oxidation improved with a decrease in par^ 
tide size and increase in temperature of oxidation, flow rate of fliiylizing and 
oxidizing medium, and duration of experiment, but there were limits for each of 
these experimental variables beyond which the effect would be adverse. 

It appeared that the presence of iron oxide scale had a deleterious effect on 
oxidation. Although water and nitric acid vapours and inconel powder had bene¬ 
ficial effect on oxidation to .some extent, the use of an alloy steel reaction vessels 
and with the adoption of optimum temperature and air flow rale, there was jio need 
to moisten the fluidizing and oxidizing medium with water and/or nitric acid 
vapour or to use inconel powder for catalytic effect. 

The period of oxidation for 70-90 per cent humic acids conversion with 70-80 
per cent yield of the oxidized product has been reduced to 25-50 hours. As a 
result, the oxygen more than doubled in the final jiroducts for all runs in the 
three different reaction vessels. 

The following have been found to be the optimum conditions for rapid oxida¬ 
tion : 

(i) The reactor should preferably Ije of a steel alloy viz. stainless, inconel, etc. 

(ii) The temperature of oxidation should be 200“C. 

(iii) The flow rate of air before entry into the reactor shouhl be such that it 

gives a linear velocity of 0-2 f.p.s. 

(iv) For efficient oi>eration in a particular reactor, projier weight of charge 

(governed by the height/diameter ratio) and its particle size distri¬ 
bution should be chosen. 


399. Drying properties of the Oil of Momordica Dioica. 

R. D. PATKI/ and Iv. I**. RABART, Vallabh Vidyanagar. 

Drying properties of the oil of Momordica dioica polymerised at different tem¬ 
peratures without drier and with different concentrations of driers —cobalt jiaplitUe- 
nate and manganese-naphthenate—are .studied. Results are compared with those 
obtained when linseed oil was treated under identical conditions. 


400. Effect of fertilizers on the I.V. and on the % of unsaturated acid contents 
of Bajari oils. 

R. D. PATFD and IT. ,<5. PATHAK, Vallabh Vidyanagar. 

Oils have been extracted from the fertilized Bajari grains and the properties 
viz, I.V,, p.c. of Linolcic and Dinolenic acids in the oils have been measured. 

These values are found to increase or decrease with the type of the fertilizers 
used per acre. 


401. Effect of fertilizers on the amylose p.c., chain-length and viscosity of Bajri 
Starch. 


R. D. PATKL and U. S. PATHAK, Vallabh Vidyanagar. 

vStarcli is extracted from Bajari grown with varying amount of fertilizers. 

It has been observed that the percentage of amylose depends upon the ferti¬ 
lizers used. Chain-length and the vi.scosity of starch also found to depend upon 
the tjrpe of fertilizers 



Section IV : Chemistry 


221 


402. Goal Gas as a substitute for synthesis gas in the Fischer-Tropsch synthesis. 
Effects of compositions of nickel catalysts and working temperatures upon 
activity and product distribution. 

G. C. BAvSAK and N. C. NIYOGI. Howrah. 

The research work embodied in the [xiper refers to a systematic study on the 
possibility of the use of four nickel-based and cobalt-substituted nickel-based cata¬ 
lyst in the conversion of CO content of purified coal gas into the desired liciuifiable 
hydrocarbons at atmospheric pressure and at temperatures varying between 180°C* 
200'^C. For this purpose four nickel catalysis of different compositions were 
prepared. Rach of these catalysts after reduction with H, at 400*^0 was used in 
the reactor lor the vSnythesis reaction with previously purified coal gas at tempera¬ 
tures already mentioned. From the results of gas analysis it was shown that the 
nickel and substituted nickel catalysts promoted by MgO and TliOj produced higher 
catalytic activity at all these temperatures than those promoted by AKOt or MnO. 
The maximum yield of hydrocarbons amounting to about 90 p.c. of the theoretical 
value was obtained with catalysts 1 and 4 at I90^C. 


INDUSTRIAL CHEMISTRY 

403. Use of Safflower (Carthamus tinctorious) seed oil in hydrogenation industry. 

M. M. CffAKRABARTY ajid M. K. CHAKRABARTY, Calcutta. 

The refining and hydrogenation characteristics of safflower oil have been in¬ 
vestigated and the analytical constants and the fatty acid composition with pro¬ 
gress of hydrogenation has been determined. Results show that a Vanaspati com¬ 
parable in quality to that prepared from groundnut oil can be manufactured easily. 
Ill general it was found that the hydrogenation characteristics of safflower seed is 
more or less similar to those of tobacco seed oil reported earlier (Proc. Ind. Sc. 
Cong., Pt. Iir, 19!59). It is estimated that considerable savings can be effected in 
(overall costs for the production of vanasp^iti from safflower oil although somewhat 
larger quantities of hydrogen may be necessary. 


404. Preparation of Plastic fat« by Directed Interesterification. 

M. M. CHAKRABARTY, N. K. vSRN and B DAvS, Calcutta. 

Transformation of liquid fats to plastic fat by Directed Tnteresterification and 
without Hydrogenation has been wstudied on (1) Groundnut oil, (2) Sesame oil, 
(3) Safflower oil, (4) Neem oil, (5) Cotton seed oil, (6) Karela seed oil, and (7) Tung 
oil. Slip point rises of the following order was observed on the original oils ; 

Groundnut oil—34"C, Sesame oil—Nil, Safflower oil—S-S^^C, Neem oil—I2-5*C, 
Cotton seed oil—48-6^, Karela vseed oil—7®C, Tung oil—3®C. 

The following indications were apparent from the investigation : 

(1) The chemical characteristics of the oils do not change. 

(2) The slip point of the whole fats increases slightly with the increase in 

the amount of catalyst. 

(3) Other factors, besides saturated acid content of the fat have bearing on 

the course of the reaction. 

(4) The nature, degree of unsaturation and the triglyceride copiposition 

fluence the course of reaction to a great extent. 

Ill—29 
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Use of iiiteresterified Groundnut oil and Cotton seed oil in place of Vanaspali 
to minimise the danger of atlierioschlerosis has been suggested. Segregation of 
oils into saturated and unsaturated fractions without recourse to solvents is another 
possibility. v 


405. Preparation of Soluble Tea. 

A. S. HIIADT^RI, M. M. CUAKRAIl.VRTV, N. K. vSKN and U. N. 

CIIA KRABARTY, Calcutta. 

.Vtiempts have been made for the preparation of soluble tea powder by spray 
dryitig the tea-infusion with and without other additives. .Studies have been con¬ 
ducted on the conditions of (1) spray drying, (2) keeping qualities of the tea powder, 
(3) aromatic constituents of tea. It has been possible to prep.ire a powder, 0 5 gm. 
of which dissolved in water makes a enj) of tea oJ avcr.ige strength. Tea thus 
prepared does not contain all the aromatic principles which cannot be retained 
under the conditions of the spray ilrying. Attempts ate being made (1) to improve 
the conditions of the spray drying t() retain the major part of the aromatic consti¬ 
tuents, (2) to recover tlie aromatic principles by condensation or adsorption from 
the out going vapours oj the spray drier for subsequent addition. 


406. Estimation of saturated fatty acids of a fat by bromination followed by 
urea adduction. 

T. N. MKIITA, M. S. MURTY and P. M .MKSIIR \ .MKA R, Nagpur. 

.V new method of separating saturated fatly acids by broniinaling mixed fatty- 
acids follovv’ed by- removal of tlic saturated acids by' urea nddiK'tion has been ilev'e- 
loped. Jt was found coinpaiable to tlie 'I'witcbell’s lead-s:di-;ilcoliol and Bertram's 
oxidation methods with a definite lulvaiitage of obtaining saturated acids free from 
, uusaturation. 


407. Fractionation of rice bran oil fatty acids by crystallization with urea. 

T. N. IMKIITA and P. M. MESHRAMK.XR, Nagpur. 

Rice bran oil vva.s extracted from bran of Bala.gli it (M.P.) area witfi liexaiie and 
its pliy.sical and chemical constants were determined. The mixed tatty acids were 
fractionated by liquid-solid countercurrent distribution with urea to find their com¬ 
position which is as follows—Myristic 0-57%, palmitic ^■53%, stearic 2-44%, ara- 
chidic 7-42%, oleic 39% and liuoleic 34-72%. 


408. Extractive crystallization of the component fatty acids of karanja (Pongamia 
glabra) oil with urea. 

T. N. MKHTA and P. M. MESITRAMKAR, Nagpur. 

Karanja (Pongamia glabra) oil obtained locally vv-as studied for its fatty acid 
comixisition. The nou-glyceridic comp<jnenls, contributing orange colour and 
bitter odour, were removed by continuou.s liquid-liquid extraction of the oil at room 
temperature with methanol. The mixed fatty acids were fractionated bv Hquid- 
.solid countercurrent distribution with urea alone, and in conjunction vvith lead-salt- 
alcohol separation. The percentage fatty acid composition of the oil is as foHow.s— 
palmitic 3-66, stearic 7-10, arachidic 3-80, behenic 4-75, lignoceric 3-47, cerotic 1-39, 
oleic 44-54, linoleic 18*28, and eicr.senoic 12-41. 
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409. Fractionation of peanut oil fatty aci^s by extractive crystallization with urea. 

T. N. MKtlTA and P. M. MESHRAMKAR, Nagpur. 

Mode of distribution of the mixed, “solid*', and “liquid** fatty acids of peanut 
(Aracliis hypogaea) oil was studied by liquid-solid countercurrent distribution with 
urea. A similar distribution of the saturated acids (obtained on broniination of the 
mixed fatty acids, followed by urea adduction) was also carried out. Higher 
saturated tatty acids, free from uusaturation were obtained in the first two experi¬ 
ments, while a complete separation of the saturated acids, from the unsaturated 
ones, could be accomplished in tlie I)rominatioTi exj>ci iiiient. The typical percent¬ 
age f.ilty acid conq^osition, calculated from these data, is as follows—inyristic 0-67, 
palmitic 4 86, stearic 8* 16, arachidic 2 80, behenic 3 97, lignocctic 1*53, oleic 61-69 
and hnoleic 26-32. 


410. Fractionation of fatty acids of Indian kenaf seed oil with urea. 

N MJ\HTA and S. S. hOKRAS, Nagpur. 

Kenaf oil was extracted with hexane Iroin locall} obtained seeds and its pliysi- 
t al and clieniical constants were iletermincd. Tlie mixed fatty acids weie frac¬ 
tionated by li(|uid-sobd coiiiilcrcnrrent distribution with urea to assess their com¬ 
position, which is as follows—sleanc 8-22%, palmitic 15-38%, oleic 32 5%, linoleic 
38 3% and cpoxyolcic 5-6%. 'Hie proportion of saturated acids was verified by 
fraclionaling with uiea the “solid” acids obtained by Icad-salt-alcohol separation 
of the mixed fatly acids. 


411. Chemical composition of the fatty oil obtained from seeds of Eclipta prostrata, 
Linn. 

R V PATWARDHAN, V. G. vSONAR and V. A. PATWARDIIAN, Sangli. 

Rclipta prostrata, Linn., known in Marathi as *3Iaka* or 'Bliringuraja*, is an 
annual plant hclonging to tlie botanical famil}'’, Compositae, and is long known to 
have high medicinal value. TJie seeds obtained from plants grown m vSangli, were 
used for the extraction of the fatty oil. The tine powder of the seeds was extracted 
with elhcr from which a somewhat thick, dark green c-(jloured oil was obtained to 
tlic extent of 13 per cent. On analysis the oil gave the following constants : 
Sp. Gr. at—28-5°C. 0.9221, Refractive Index at 29^C. (‘Abbe*) 1-4789; Acid V. 11-7; 
Sap. V. 209-9; Iodine V. (Wijs) 98-8; Acetyl V. 18-3; Reichert-Meissl V. 1-26; 
Polenskc V. 0-31; Hehner V. 93-6; llnsaponitiable matter 3-5 per cent. 

The mixed fatty acids yielded liy means of the TwitchelPs method 21-1 per 
cent, of solid acids-and 78 9 per cent, of liquid acids. The composition of the 
licluid acids, determined by the bromination method, is the following : Alpha- 
Linoleic acid 28-1 per cent., isomeric linoleic acid 15-3 per cent, and oleic acid 56*6 
per cent. The coinpcsitioii of the solid acids and the unsapoiiifiable matter is being 
studied. 


412. Preparation of Road Tar from low temperature tar—^Part I. Preparation of 
base pitch of Soft. Point 7S±2®C. 

M. RHSAN, D. P. AGRAWAL. B. S. NARAYAN RAO, M. G. KRISHNA 
and S. HUSAIN ZAHEER, Hyderabad-Deccan-9. 

Laboratory investigations jwere conducted on air-blowing of low temperature 
tar produced from an internally heated low temperature carbonisation plant operat- 
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ing at Regional Research I^aboratory, in order to obtain high yields of pilches of 
Soft. Point 75“C R & B and of low temperature susceptibility which are desirable 
properties in the pitch to be used as a base for road tar preparation. Air rates of 
—1 eft./lb./hr. were tried at 300'C and 250°C. The effect of stirring and addition 
of catalysts during air-blowing on the yield of, and on the duration required jto 
get such a base pitch were studied. 

It was found that adoption of higher temperatures and/or higher rales of air 
blowing reduced both the duration of air-blowing and the yield of base pitch and 
vice-versa. 

There was no siguificaiit improvement on the duration of air-blowing when 
PjOj or Mn. naphthenate were used as catalysts but Feci, reduced the duration by 
M% and also increased the yield. 

It is possible to convert more than 90% of the h. T. heavy tar fraction to euit- 
able base pitch for road lar by blowing air through it at 250"C, using an air rate 
of 1 eft./lb./hr. and 0-5% of Feci, as catalyst. 


413. Chemical examination of the oil from Rosa Bourbonica or Edward Rose. 

M. C. NIGAM, O. N. GUPTA and D. R. DIIINGRA, Kanpur. 

The flowers of Rosa Bourbonica or Rose Kdward commonly known as Cheenia 
or Desi Gulab are abundantly available in Uttar Prade.sh. They are used for the 
preparation of Rose Water and Gulkand but small quantities are also used for 
making Rose .Attar and Rose Oil. 

The essential od prepared from Rose Edward flowers was examined and vari¬ 
ous constituents present there in were identified using chromatographic method 
n. nonyl aldehyde, Citral, d-carvone, phenyl ethyl alcohol, 1-citronellal, gcraniol, 
, citronellyl and geranyi formates and geranyl acetate were identified. 


414. Studies in Gur Manufacture—A test for strike temperature in Gur manufacture. 

A. J. DANGRE, Poona. 

The strike temperature of sugar solutions of various purities are the boiling 
points of the saturated .solutions. A method to determine this point in the case o( 
Gur manufacture has been devised. This depends on the solubility of sucrose 
crystals exposed to the concentrating cane syrup. 


415. Production of Butsuliene from Ethanol by single step process. 

N. D. GANGUUY, B. N. AVASTHI and S. K. BHATTACHARYYA, Kharagpur. 

The activity of a large number of catalysts for the single step catalytic con¬ 
version of ethyl alcohol to butadiene, has been systematically studied. Binary 
catalysts, comprising di dehydrating and dehydrogenating components, have been 
found to be more efficient than either single or ternary catalysts. Thorough iu- 
vestigation.s on the influence of temperature, alcohol feed rate, water content in 
the feed and the method of catalyst preparation on the yield of butadiene, have 
been carried out. 

A mixture of A1,0, and MgO in the ratio of 80 : 20 has been found to be the 
best catalyst. With this catalyst the process yield of butadiene obtained was 
47*76% at an optimum temperance of 425°C, the alcohol feed rate being 1*875 
I'.c./hr./gm. of catalyst. 
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Binary catalysts like AljO^-CrjO,, Al,0,-re,0, and Al,0,-CaO were also found 
to be quite efficient. 

'J'he activity of the ternary catalysts like Alj,Oj-CrjO,-MgO, AI,Oa-CrjOj-ZnO, 
AljOj-MgO-ZnO, and Al,Oj-NiO-FejO,, having various compositions was also inves¬ 
tigated. But none of these catalysts responded favourably to this syjithesis. 


415A. Some Physical and Chemical Properties of Sodsi-Lime smd Potash-Lime 
Silica glasses in which Lithia was substituted for Soda and Potash. 

P. SEN and T. R. vSAWHNEY, Banaras. 

The determination of density and its calculated value according to Huggins, 
Vj and its calculated value according to Huggins, and chemical durability were 
made on two series of glasses, the base glass composition being 6 SiO^.O-OSAljO,, 
0 75Ca0.1 and 6 SiUj.O’OSAl^Oj.OTTCaO.l-ZKjO. Naj O atid KjO were replaced 

molecularly by I/ijO. 

The. hatch was melted in fireclay pots in an oil-fired furnace giving a tempera- 
lure of MOO'LL', the crucibles were then cooled 2®C/min to free from .strain. Ilonio- 
genity and coinpo.sition of the glasses were cliecked. 

The density was determined by Archimedies method using distilled water as 
immersion liquid. The density was also calculated theoretically from Huggins 
formula. The value of V, containing 1 gm. atom of oxygen was calculated according to 
100 

^*~d(Pn/ W) from Huggins formula. 

The resistance of the glasses to the action of boiling water by grain test was 
expressed in term.s of percentage loss in weight and mg. of sulphuric acid value for 
100 gm. of glass. 

The conclusions drawn are :— 

1. The determined and calculated densities agree fairly well .showing validity 
of Huggins formula 

100 

2. The V, values according to V,= g^p^^yand Huggins formula do not agree. 

3. Soda glass is more resistant than potash glass. 

4. Lithia when substituted for Na^O or KjO occupies smaller interstices than 

Na^O or KjU in the structure of glass, bonds the surrounding oxygen ions more 
tightly and decreases the density, Vj value and improve the chemical durability. 


APPLIED CHEMISTRY 

416. Catalytic s)mthesis of methyl ester from ethylene, carbon monoxide and 
methanol. 

S. N. NAG and S. K. BHATTACHARYYA, Kharagpur. 

■A comprehensive study has been made on the high pressure synthesis of 
methyl propionate from methanol, carlxm monoxide and ethylene in presence of 
cobalt, nickel and iron iodide catalysts supported on silica gel. A temperature 
ranging from 200—3S0°C and a pressure ranging from 2000—6000 psi. were 
employed. Methyl propionate, propionic acid, acetone, propion-aldehyde, liquid 
polymer hydrocarbon, carbon dioxide, ethane, hydrogen and small amount of 
methane were the only products of reaction. The maximum yield of methyl pro¬ 
pionate was obtained with 84*2 per cent cobalt iodide on silica gel as the catalyst 
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(Co ; SiOa : : 50 : 50) Ubing a temperature of 300°C, pressure of 1500 psi. (iuitial, 
applied at room temperature), 1 hour residence period, 10 ml. of catalyst and with 
a molar amounts oi etliylenc, carbon monoxide and methyl alcohol of 0-54, 0-97 
and 0*50 resi)eetively. TJie conversions under these conditions have been given. 

Nearly 2—.3 moles of ethylene were converted to ^xjlymer hydrocarbons •per 
incjle of ethylene converted to methyl propionate. 


417. Catalytic Synthesis of Ethyl propionate from ethylene, carbon monoxide and 
ethyl alcohol under high pressure. 

vS. N. NA(1 ami S. K. HllATTAClIARYVA, Kharagpur. 

Detailed investigations on the catalytic synthesis of ethyl propionate from 
ethylene, carbon inunoxule and ethyl alcohol have been earned out at the tempera¬ 
tures ranging Iroin 1S(>--300^\\ and pressures ranging from 2000-8000 pvsi. in pre¬ 
sence of various (fjl>ah, nickel and iron catalysts either in the reduced form or as 
halides, both supported and unsupported. As catalyst supports, silica gel, pumice, 
kicselguhr, or kaolin wcie ii-cd. Besides, ethyl propionate, various by products in¬ 
cluding, ]>ropi(jni(' (K'ul, i)ropioiiakleh\dc, lirpiid iK)lynier hydrocarbons, carbon 
dioxide, c-tliane and hsiiujgeii with traces of ineliiane were formed: Cobalt iodidt* 
supported on silica gel (v!o : SiO^ : : 50 : 50) was established as the best catalyst 
lor this s\ntlRsis. The oplimuni conversions ol all the reactants to ethyl propio 
nate occurred at a temperature of 230^0 and initial pressure of 2500 psi. (Max. 
[iressure 5000 psi.) using 3 hours residence period, 10 ml. of catalyst and a mole 
ratio of ethylene : earbon monoxide : ethyl alcohol : : 42 : 60 : 26. 

I'he eoiueisioiis to eth\l propionate and propionic acid under those ccmditions 
liave been given. 

In all the experiments nearly 1—2 moles of ethylene were wasted due to poly 
merisation to luphd hydrocarbon per mule of ethylene converted to ethyl propionate 


418. Catalytic synthetis of ethyl propionate from diethyl ether and carbon monoxide 
under high pressure. 

S. K. and vS. K. BJIATTACHAKYYA, Kharagpur. 

Detailed investigati<ms on the high pressure synthesis of ethyl proi>ionate from 
diethyl ether and carbon monoxide in presence of different nickel, cobalt and iron 
catalysts liav^e beeji carried out. Catalysts such as the reduced metals, cobalt car¬ 
bonyl and the halides of the metals supported on silica gel, pumice, kaolin or 
kieselghur were used under a range of pressure of 175—360 atmospheres and a 
temperature range of 200—SOO'^C. The halide catalysts were found to ]ye the best 
and their activities were in the following order : iron>cobalt>nickel and 
iodide>bromide>chloride. Besides ethyl propionates as the main product, propionic 
acid, acetaldehyde, ethane, carbon dioxide were the by-products of the reaction. 
Traces of polymer products, methane, ethylene, ethyl iodide and ethyl alcohol were 
also produced in some cases. A temperature of 230®C, and a pressure of 230 
atmosphere and a mole ratio of CO to ether as 3-5 to 1 (approximately) were the 
optimum conditions for the highest yield of ethyl propionate. With 5 ml. of iron 
iodide supported on silica gel catalyst (Fe : SiOj : : 50 : 50) under the above opti¬ 
mum conditions Ihe \ield of ethyl propionate was 28-2% on the input diethyl ether 
basis. 

Of all the by-products propionic acid was obtained in large quantities in all the 
cases. 



Section IV : Chemistry 


227 


419. Catalytic synthesis of isopropyl isobutyrate from di-isopropyl ether and carbon 
monoxide under high pressure. 

S K. PAIvIT and S. K. PHATTACH \RYYA, Kharagpur. 

A coinprdieiisive study on the high pressure synthesis of isopropyl isobulyrale 
from di-isopropyl ether and carbon monoxide in presence of iiit'kol, cobalt and iron 
iodides supported on silica gel (Metal : SiO, : : 50 : 50) as catalysts has been made. 
These catal 3 ^sts were found to be tlie best for Die high [)res^iire syiuliesis of etliyl 
in'opioiiate Iroin propionic acid ami carbon monoxide. TJic a(li\iti<*s of the cata¬ 
lysts for this synthesis reaction were in the order : iron>nickel>cobalt. Besides 
isopropyl isobutyrale as the main product, isobuivric acid, isoi)roi)yi alcohol, acetone, 
(arbon dioxide, pn^pydeiie and pnjpane were the by-products of the ixactitm Trace- 
of polymer products, propyl iodide and etlyvlene were also (obtained m scjiiie 

A pressure of 250 atmosplierc, a temperature of 230^C, residence period of 2 
hours, ether to carbon monoxide mole ratio of 1:6 were the oplinium condiv.oiis 
for 11 k‘ synthesis when 84-2% iron iodide supported on silica gel was used as Ihi 
catalvst. Under the al)o\e optnnum conditions, an yiehl of 12-8% on the input 
isopropyl ether basis to i«>()propyl isobutyrale was obtained. The oplimuni condi¬ 
tions (>{ pressure and ('arbon monoxide b* isopropyl ether ratio were 325 atmos¬ 
pheres and 7 : 1 respectively bjr cobalt iodide and nickel lodid*'. <*ii silica gei 
catalysts. 


420. Synthesis of methyl acetate from carbon monoxide, methyl alcohol and 
methyl iodine under high pressure. 

C R. TMIIRI and S. K. BIT VTTACTIARYYA. Kharagpu- 

Reaction of carbon monoxide, nielhvl alcohol and methyl iodide in \ari(jU', mole* 
ratios under varial)le conditions of tenijieratim', pn*s.itu and residence j^eriod was 
studied with supported nickel iodide catalvst Small amount of iiickei liydroxide 
was added with the catalyst The product conlanicd a mixture of mciliyl acetate 
and acetic acid wn'tli traces of acetaldehyale. The reaction pressure was varied from 
2f>0 to 385 atmospheres, leinperalure from 158 lo 252°C and llie residence period fnmi 
1 to 3 hours. The molar ratio of carbon inoiioMde. methyl iodide .nid juethvi 
alcohol was varied fn^ni 10-2: 1-0: 1-55 and 5-) : bO: I-.=^5. The optimum pressnn' 
and temperature were 325 atmospheres and 235‘^C respectively. The optnnum molar 
ratio was 6*1 : bO : 1-55 for optimum ester formation. The maxiimnn process 
yield for ester was 12-63% in presence of 5 c.c. of catalyst under the optimum con¬ 
dition of temperature, pressure and mole ratio and at a residence period of 2 hours. 


421. Synthesis of Acrylic esters from acetylene, carbon monoxide suid alcohols 
under pressure. 

A. K. SEN and S. K. BHATTACHARYYA, Kharagpur. 

Synthe.sis of ethyl acrylate from acetylene, carbon monoxide and ethyl alcohol 
at high temperaturCvS and pressures using supported as well as unsupported nickel 
iodide catalystwS haf? been carried out. As reaction-products, acrylic acid and traces 
of acetaldehyde were found to be present In addition to the main product, ethyl 
acrylate. The reaction was studied at a pressure range of 130 psi. to 250 psi. 
(initial pressure applied at room temperature), a temperature range of 100—I85®C 
and at different mole ratios of CjHj : CO : CJIjOH varying from 1:1: 0-97 to 
1:1: 3-88. 



228 


Proc. 47ih Ind. Sc. Cong. : Part III: Abstracts 


Using nickel iodide on silica-gel as the catalyst in the ratio of Ni : SiO^ as 
50 : 50, the opliinum process yields of 55-77% and 23-76% of the ester based on 
acetylene and alcohol respectively were obtained at a temperature of 135°C, a 
pressure of 210 psi. and a residence period of 2 hours. The mole ratio of C,H, : 
CO : CjH^iOH was 1:1: 2-35 for this optimum yield. • 


422. Infant Food from Buffalo Milk. VI. Large scale production of roller dried 
infant food. 

M. k. CHANDRASJiKH.ARA, M. NARAYANA RAO, M. SWAMINATHAN, 

D. S. RHATIA and V. vSUBRAHMANYAN, Mysore. 

A large scale production of infant food from buffalo milk was carried out 
using a roller drier. The important steps in the production of infant food by the 
roller process are (1) collection of milk of good quality (2) Reduction of fat con¬ 
tent of buffalo milk to 2-5 per cent (3) pasteurization (4) addition of buffer salts to 
react with ionised calcium and thus to reduce the curd tension of the infant fcKid 
(5) addition of cane sugar to adjust the protein content of the final product to 
about 22—24% and fat to about 14—16% (6) fortification with vitamins (7) homo¬ 
genisation (8) drying and (9) powdering and packing. The .solubility of the roller 
dried infant food prepared was found to be 84-9%. The curd tension of the reconsti¬ 
tuted milk was quite low (3-5). The milk food used for feeding trials on infants. 


423. Preparation of Bandhani (compounded) Asafoetida. 

» L. V. I/. SASTRY, M. SRINIVASAN and V, SUBRAHMANYAN, My.sore. 

Compounded .a.safoetida could be prepared by mixing small quantities of asabic- 
tida and commonly available gum.s with or without wheat flour. Any of 
the gums like gum arabic, gum bebul, gum ghati, gum karaya or gum 
tolu could be used. The gum is first thoroughly mixed with an equal quantity of 
water, powdered asafoetida and wheat atta then added. The contents are well 
mixed. Addition of gum is found to facilitate quick setting of the product. During 
the process of .setting, most of water evaporates (about 10 per cent moisture being 
loft in the final product) and a hard mass simulating the marketed products in 
physical appearance and flavour can be obtained. As for the quantity of asafoetida 
to be used in blending, a Hing variety which is richest in odour is most fancied. 
Compounded asafoetida based on Hingra would be an economic proposition, because 
liingra has a higher resin dbntent (higher alcohol .solubility), is a cheaper product 
and, if pure, can equal some of the best varieties of Hing in odour. Recently, 
we have had occasion to examine two pure specimens of asafoetida made available 
to us through the kind courtesy of the Afghan Government. The samples were 
semi-solids, milky white in appearance, comparatively free from mechanical impu¬ 
rities and had the characteristic odour of asafoetida, and from our atialysis coni'I 
be rea.sonably classified as Hingra. 

Approximate cost of production of compounded asafoetida and its relation to 
the marketed price will be discussed. 


424. Cystine as suldition agent for bright xinc plating from acid bath. 

A. JOGARAO and S. GURUVIAH, Karaikudi. 

The present paper reports the results of successful bright zinc plating obtained 
from the use of certain addition agents in acid zinc baths. Many substances, such 
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as brucine, funiaric acid, cytyl triniethyl ammonium, bromide, sulphanilamide, cys¬ 
tine, ammonium bifluoride and hexamine have been tried in the acid zinc bath, 
but only hexamine and cystine have given the most satisfactory results. Of the 
two cystine gave much better results* The investigation included experiments in 
llie Hull cell tor determining the optimum condition of current density and con¬ 
centration of the addition agents. Plating trials in the usual electrolytic cell con¬ 
firmed that the best condition for production of bright zinc plating from acid zinc 
sulphate-chloride bath were c.d. 80—140 A./s.f., concentration of addition agents 
(cystine 1—2 g/1., or hexamine (4—8 g/1.). The brightness of the plate was 
evaluated by Beckiiiann si^ectrophotometer measurements. Microscopic examination 
of both the bright and matte deposit was also attempted. The bright deposits 
appeared to be satisfactory in respect of adhesion and freedom from pinholes. 


425. Hexamine as addition agent for bright nickel plating. 

A. JOGARAO and S. GURUVIAH, Karaikudi. 

Production of bright plating of metals direct from the vat has much to com¬ 
mend itself for obvious reasons. Several brightening agents have been reported 
ill the literature during the last twenty years for bright plating of nickel. The 
present paper relates to certain promising results obtained in the use of hexamine 
as an addition agent for direct bright plating of nickel from the conventional Watts 
bath. Tlie best conditions for tlie production of bright nickel plate have fjeen 
arrived at. Tlie experiments included investigations using the Hull cell, compara¬ 
tive evaluation of the brightness of the plate through Beckmann spectrophotome- 
tric ineasurenients of flie diffuse reflectivity, microscopic and electron microscopic 
examination of the mattt^ and bright plates jiroduced under different conditions. 
The work is being extended to the use of certain other addition agents not yet 
reported in the literature. Some of the results obtained in the use of cystine, 
fumaric acid and sodium nitrite indicate promising possibilities. 


426. Corrosion of metals in terms of the free electron cloud in metals. 

K. vS. RAJAGOPAI^AN, P. B. MATHUR, Karaikudi-3. 

The corrosion tendency of metals is interpreted in terms of electron atmosphere 
parameters of metals in the .solid state. This has led to an arrangement of metals, 
which is, apparently, more in accordance with the corrosion l>ehaviour. 


427. Effect of certain stabilizers on the deposition of rubber latex on Plstster of 
Paris Moulds. 

(Kumari) vS. M. BORKAR, A. S. GHAG and M. B. KABADI, Bombay. 

The authors have studied the effects of gum arabic, glue, gelatin, resin and 
saponin on the rate of deposition of rubber latex on the moulds prepared from 
Plaster of Paris. 

It is found that the edneentration of the stabilizer needed for confirming stability 
on latex was 0-5 per 100 parts of dry rubl)er or more in case of saponin and 0-1 or 
more for gum, glue, gelatin and resin. The thickening effect of the stabilizers on 
latex thus preceded these concentrations* 

ni—30 
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428. Sulphonation of Coal. Influence of prior oxidation of coal with chemical 
reagents on ion exchange activity. 

DIGBIJOY DATTA, 

Effect of prior oxidation of coal of two grades by chemical agents lilA KMnO^ 
and IINOj on the development of ion-exchange properly after sulphonation has 
been studied. It has been found, that with only a bit of regard to the degree of 
maturity of the carbonaceous material, the extent of ion-exchange capacity deve¬ 
loped falls, in general. 


429. Chemical* Examination of the Essential Oil derived from the leaves of Murraya 
koenigii (Linn.) Spreng. (Indian curry-leaf). 

R. M. rUROHIT and S. S, NIGAM, Sagar. 

The es.sential oil of Murraya koenigii Spreng has been obtained by water distil¬ 
lation of the fresh leaves in a yield of 1% as a bright yellow mobile liquid having 
the following physical and chemical constants :— 


Specific gravity at 25° — 0-S,'>89 

Refractive index at 25° =l-4706 

Optical rotation in CHCi; (25°) =--36° 14' 

Acid value —A-M 

Saponification value — 818 

Saponification value after acetylation =52-81 


Unlike the essential oils obtained previously by Penfold a»id Simonsen from 
dry leaves and Dutt from fresh leaves using steam under pressure, tin’s oil was 
found To have a higher optical rotation and the following i)ercentage composition, 
consisting of a greater percentage of simple monocyclic and biclycic terpenes and 
a lesser percentage of se.squitcrpcncs, as compared with the essential oil obtained 
by using steam under i^rcssure. The oil had also belter olfactory* properties and 
is thus better suited for being used in the perfumery and allied industry. 


l-«-Pinene ... ... ... 27-3% 

I-Sabinene ... ... ... 34"0% 

Dipentene ... ... ... 15'9% 

1-a-Terpineol ... ... ... 7-7% 

l-a-Caryophyllene ... ... ... 6-7% 

1-Cadinene ... ... 5*2% 

Residue (unidentified) ... ... ... 3'2% 


430. Differential Thermal Analysis of some Indian Limestones. 

ABDE ALI and B. V. S. SUBBA RAO, Hyderabad. 

The occurrence and extent of deposits of 13 Indian limestones are given. The 
mineralogical composition of limestones are calculated from the chemical analysis 
and the data .thifs obtained are co-related with the results of the DTA., carried out 
op the limestones as well as on some pure standard carbonate minerals of known 
composition. Based on the mineralogical composition, suggestions are given for thf 
proper utilizfition pf tli^ lim^stoq^s, 
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431. Addition agents in the electrodeposition of bright zinc plate. 

B. S. R. SASTRI, Karaikudi. 

From boUi cyanide and acid baths, the zinc plating obtained is rather dull in 
appearance and efforts have constantly been made to produce bright and shining 
deposits direct from the bath by the incofporation of certain addition agents. 

Adopting a conventional cyanide bath and purifying it, various addition agents 
were tried as brighteuers : molybdic acid, couniarin, ammonium vanadate, sele¬ 
nium dioxide, thio-urea, sodium tungstate, manganese sulphate, potassium thio¬ 
cyanate, fumaric acid, brucine and a mixture of alcohol, glycerine and dextrin, 
of these coumarinfi manganese sulphate and the mixture of alcohol, glycerine and 
dextrin gave a comparatively better finish. The effect of the concentration of the 
addition agent used and of the current density was studied. In most cases the 
plate after removal from the cyanide bath had to be given a bright dip. Certain 
dicator dyes like thymol blue, bromophenol blue and broniocresol purple and 
surface active agents like Teepol were al.so found to be effective brightening agents. 

For acid zinc plating, /8-naphthol, sodium bisulphite, caffeine, thio-urea, 
fumaric acid and brucine were tried as addition agents for obtaining bright zinc 
plate. The zinc dcpo.sits were found to be milky white to lustrous white in appear¬ 
ance unlike the bluish white bright plate from the cyanide bath. 


432. Preparation of Road Tar from low temperature tar—Part II. Blending of 
Airblown low temperature pitches with low temperature tar oil fractions. 

B. S. NARAYAN RAO, D. P. AORAWAI,, M. EHSAN, M. G. KRISHNA and 

S. H, ZAHRFR, Hyderabad. 

La bora lory-scale invc.stigations on blending of air-blown and catalylically afr- 
blowli low ttMiiperature coal tar pitches of softening point 69—77°C (R & B) with 
blending agents such a.s the heavy tar (I), the 300—355°C fraction thereof (II), and 
the +300*^0 (III) and the 300—355®C (IV) fractions of neutral oil from light tar, 
are reported. The compatibility and the decrease in the softening points of the 
pitches when mixed with different proixirlions of the blending agents were studied. 
It was found tliat (I) was compatible with all the pitches while (IV) was not com¬ 
patible at all. (II) and (III) were not compatible with pitches prepared by air- 
blowing of heavy tar with P^O,, and FcCl, as cataly.sts. The reduction in the 
.softening point of the pitches ^wheii they were blended with I, II and Ilf was 
1-2— 2-6°C, 5-6°C and 4 —5°C respectively for every 10% addition of the blending 
agent. 


NUCLEAR CHEMISTRY 

433. Deuteratlon of Biphenyl. 

D. C. GAMI, S. D. PAUL and A. S. RAPIAL, Trombay. 

A project ha.s been initiated with the objective of preparing deuterated organic 
compounds which can be used moderators in natural uranium fuelled nuclear re- 
actors and which could be produced economically on an industrial scale. Amongst 
the various organic compounds proposed, it is known that biphenyl, terphenyl and 
their mixtures are most promising as moderators. This paper presents the data 
obtained for the preparation of deuterated biphenyl. 

After exhaustive literature survey and investigation of different methods for 
the preparation of deuterated biphenyl it was decided to investigate experimentally 
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direct dewteration of biphenyl by heavy water using a suitable catalyst. Seven 
different catalysts were tried at different temperatures, different catalyst concentra¬ 
tions and different biphenyl to heavy water ratios. Data obtained are presented in 
tabular form. I^'rom this data it is evident that nickel T-4 and platinum black 
are found to be the most promising catalysts. 9 

Work is now being pursued to improve the activity of these catalysts and to 
try these catalysts for the preparation of dcuterated terpheiiyl and mixture of 
biphenyl and terplienyl. 


434. Coseparation of Thorium (UXJ with Calcium Oxalate. 

B. C. PURKAYASTHA and S. N. BHATTACHARYYA, CalcutLa-9. 

In a previous communication (1) the uptake of rare earths by calcium oxalate 
has been described. It has been shown that calcium oxalate diliydrate lakes up 
rare earths througlv mixed crystal formation. This investigation deals with the 
uptake of thorium by calcium oxalate. In this case also it has been found that 
calcium oxalate dihydrate carries thorium through mixed crystal formation. In 
case of mono- and tridiydrate the uptake follows a Freundlicli adsorption isotherm. 
It is of interest to note that the uptake of thorium (l^XJ however differs in one 
important aspect that calcium oxalate when precipitated by slow hydrolysis of 
ethyl oxalate no concordant A value, as was the case wdtli rare earths, was observed. 
The A values were, however, found constant when calcium oxalate w^as f)recipitated 
by the addition of oxalic acid. Conclusion has, therefore, been arrived at that an 
unstable form of thorium oxalate plays the role in the display of mixed crystal 
formation. Failure in the evidence of mixed crystal formation in slow hydrolysis 
19 probably due to the fact that the uiivStable form of the guest component breaks 
up before another plane of the hojTt lattice arrives to give it a covering i^rotection. 
It is therefore a strong evidence that unstable morphological species of the guest 
may play the role in this type of anomalous mixed crystal formation. Hahn’s bo 
called anomalous mixed crystal has therefore l>een argued to be a normal state of 
affairs in this submicro concentrations. The range of mixed crystal formation in 
this system has been studied. The chemical composition of the guest has been dis¬ 
cussed in the light of these ob.servations. 

( 1 ) B. C. Purkayastha & S. N. Bhattacharyya, J, Inorg. Nucl. Cheni. 10 , 103 
(1959). 

435. On the study of the coseparation of thorium and rare earths with calcium 
sulphate on a tracer scale. 

B. C. PURKAYASTHA and S. N. BHATTACHARYYA, Calcutta-9. 

In a previous communication ( 1 ) the uptake of europium on a tracer scale with 
Eu'** and was reported. This study has been extended to thorium and other 
rare earths with the help of UX‘, Ce‘^*, Pm**' and Y'* as radioactive indicators. 
It has been found that thorium and all other rare earth tracers are taken up 
through mixed crystal formation by an unstable form of calcium sulphate which 
later turns out to stable monocliiiic gypsum. The range of mixed crystal forma¬ 
tion in all these cases is, however, very narrow. When the concentration of the 
tracer ion exceeds that range, the uptake obeys fln adsorption isotherm. It has 
been found that the presence of one rare earth, say, cerium (inactive) just beyond 
the range of mixed crystal formation causes the uptake of another rare earth, Bay, 
europium (in ultramicro concentration) to obey Freundlicli adsorption isotherm. 
This fact throws light on the morphological analogy of the rare earths amongst one 
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another even in such tracer concentration. Yttrium and thorium, however, differ 
in this respect. Tracer amounts of europium have thus been found to. be taken 
up by calcium sulphate through mixed qryslal formation even in the presence of 
yitrrum and tliorium, the concentralit)ns of which are taken in the range beyond 
the limit of mixed cry.slal formation. From these facts it has been argued that 
Haim’s so called anomalous mixed crystal is due to breeding up of unstable mor¬ 
phological species of the guest by the host comiwnent where concentrations of 
the guest play the important role. It has further been argued that Khlopin’s 
observation as regards the uptake through the formalioti of molecular mixed 
crystals and Hahn’s .study on the so culled anuinalous mixed crystals can be cor¬ 
related. A comparative .study of the \ values of different rare earths gives a clear 
evidence that mixed crystal formation in these cases is not through <louble salt 
formation as was anticipated by Hahn in his study of similar nature. 


436. On the study of the indirect application of radioactive nuclei in analytical 
chemistry. Part II. 

B. C. PURKAYASTHA and M. N. CHANDRA, Calcutta-!), 

Use of radioactive nuclei in anaUtical chemistry has been di.scu.s.sed in B»)mc 
details in a previous communication. The present investigation deals with the 
application of co-ordination compounds to extend the use of I”*, an easily available 
isotope of convenient half life, in the determination of mercury and cadmiutn. The 
principle employed is to add excess of labelled iodine as KI If) neutral solution of 
mercury and cadmium to which is then adfled a solution of copper ethylene dia¬ 
mine sulphate in slight excess. The precipitate is then allowed to settle and 
activity of a portion of the solution is measured with a liquid counter. The loss 
in activity is a measure of mercury or cadmium as the case may be. Cadmium and 
mercury from 50 mg. to 0*1 mg. have thus far been estimated. The data lies 
always within statistical fluctuations. It can therefore be claimed to be a very quick 
and reliable method for the estimation of mercury and cadmium even in very small 
concentration as mentioned above. 


437. On the study of rare elements in Indian Coal. 

B. C. PURKAYASTHA and S. R. vSAIIA, Calcutta. 

Importance of the study of rare elements in Indian coal ash has been discussed. 
The present paper deals with the development of a method of quantitative extrac¬ 
tion of sub-niicrogram of uranilim present in coal ash to be estmated by a fluori- 
meter. A simplified procedure which gives accurate findings, has been w’orked out. 
Uranium content of coal ash of Uakurka colliery at two depths has been estimated. 
It has been observed in this particular case that the uranium content decreases as 
the depth increases. Uranium present per gm. of the ash at depths 220 ft. and 
.385 ft. are respectively 4x10“* gm. and 2x10-* gm. The possible causes of the 
variation of uranium content with depth have been, discussed. 


438. On the study of the water* of the hot tprings of Bakretwar. 

B. C. PURKAYASTHA and M. GANGULY, Calcutta. 

Various methods on the quantitative extraction of uranium from mineral waters 
to be estimated by a fluorimeter has been examined. A simplified procedure which 
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guarantees dependable recovery has been developed. The technique has been 
applied to the determination of subniicro amount of uranium present in all the 
major five hot springs of Bakreswar. The major constituents of one of these 
springs (Khar Kundu) have also been estimated. Inspite of the wide temperature 
variations of these springs (from 67®C to 46°C), it has been found that the uratiium 
content ( 1 * 2 x 10 -^ gin./litre of water), the chloride content (37 mgs./litres of water) 
and the pH (9-3) of these major springs are near about the same. It has been 
argued that these springs must be the offshoots of a mother spring lying under¬ 
ground. It is interesting to note that there is seasonal variation in uranium con¬ 
tents in these springs. This seasonal variation has been discussed in the light of 
the Bubterranean causes. 


439. 


An Investigation on Some Radiochemical Precautions in Lower Level Tracer 
Work. 


I'AZLK HOSAIN and SUBIIAS R. BASH, Calcutta. 

The present investigation represents studies on some radiochemical precau¬ 
tionary measures in solid sample counting specially in low level tracer work. 
Shape and natural contaminations in the plaiichets, loss of radioactivity during 
drying and the effect of added carrier, presence of moisture etc. have been studied 
mainly with reference to tracer work with I^®^ using a gas-flow counter with anti- 
coincidence ring. In certain experiments if such precautionary measures are not 
taken then it is likely to give completely erroneous results. 


440. Gamma Dosimetry at ^Aspara^ the Swimming Pool Reactor of the Atomic 
Energy Establishment Trombay. 

A. S, GHOSH MAZUMDAR and R. N. SINGH, Trombay. 

Gamma dose rates obtainable in the Apsara tank have been determined b}’^ 
chemical dosimetry using (i) ferrous sulphate in 0-8 N H^SO^, (ii) ferrine brown 
(ferric complex of orthopheiianthroliue) in 0-01 N H 2 SO 4 , and (iii) ceric sulphate in 
0-8 N II 2 SO 4 . These determinations have been made at varying power levels of 
the reactor, and also at varying distances from the reactor core surface along the 
vertical plane perpendicular to and at the middle of this surface. The maximum 
dose rate has been found as expected at a depth corresponding to the midpoint 
level of the core. As the horizontal distance from the core surface increases from 
3 cm. to 155 cm., the dose rate falls from about 2x10^* to 3x10^* ev/ml/hr/KW. 


441. A study of the dissolution of Irradiated Uranium for quantitative recovery 
of 

M. V. RAMANIAH, M. N. NAMBOODIRI and K. RENGAN, Trombay. 

Neutron irradiated uranium metal was subjected to different techniques of 
dissolution. It was found that Br.®* formed in fission can be quantitatively isolated 
by dissolution in hdryochloric acid in a ^closed system* both in the presence and 
absence of bromide carrier and in an 'open system* in the presence of bromide 
carrier. 
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442. The Aqueou* Chemiitry of Americium (UI): Chloride and Nitrate Complexes. 

H. D. SHARMA and P. K. KHOPKAR, Trombay. 

The nature of the Americium III species existing in the aqueous solutions has 
been investigated by means of a two phase distribution equilibrium. The ameri¬ 
cium is partially extracted into benzene as the neutral chelate of tlienoyl tri-fluoro 
acetone, Am(TTA)* in IM ammonium perchlorate at 25°C. The distribution co¬ 
efficients variation with pH shows that the species in solution is Am+ + + up to a 
pH of 3-5 and possibly AmOH+'+ in the pH range of 3-5 to 4. 

The stability constants of nitrate and chloride complexes formed were deter¬ 
mined in IM amniouium perchlorate solution. The equilibrium constant for the 
chloride complex AmCl++ at ionic strength of 1 is 2-24 whereas that of AinNO,++ 
is 2-46. 


443. Primary separation of Plutonium by Tri-n-Butyl Phosphate Extraction. 

H. D, SHARMA, M. V. RAMANIAII, K. RliNGAN and K. B. SHAH, Trombay. 

A .study of some of the important factors affecting the extraction of plutonium 
(IV) by tri-n-butyl phosphate for the primary separation of plutonium following 
the purex process has been undertaken to provide operating data for the Repro¬ 
cessing Plant to be bnilt at Trombay. 

'I'he jiartition coefficients of plutonium (IV) in nitric acid were measured as 
functions of (i) concentration of nitric acid, (ii) concentration of TBP and (iii) the 
conceiilration of uranium. These e.xperiments liave shown no serious disagreement 
with the literature data, and that the locally available kerosene can be used as 
diluent. 


444. Large scale purification of Plutonium by Anion Exchange. 

H. D. SHARMA, A. S. GHOSH MAZUMDAR, P. R. NATARAJAN, 

K. NEELAKANTAN and M. S. SUBRAMANIAN, Trombay. 

This work has been undertaken as part of the development work to collect 
chemical data for the design of the Reprocessing Plant to be built at Trombay. 
Use of anion exchange resins is envisaged for the purification of plutonium. The 
following data have so far been obtained with two resins, viz., Deacidite FF and 
Aniberlite IRA-4(X) and compared with similar data published in the literature :— 

(a) variation of the distribution coefficients (Kd) as a function of nitric acid 

concentration for both uranium (VI) plutonium (IV); 

(b) Kd of plutonium (IV) in the presence of different mixtures of sulphates, 

nitrites, iron and sodium salts; 

(c) adsorption, break-through and elution behaviour in a column with Deaci¬ 

dite FF, whose elution behaviour is superior to that of the Amberlite 
resin, at room temperature and at 60°C; 

(d) elution characteristics using the following three eluting agents; (i) 0-5 M 

nitric acid at room temperature as well as at 60°C; (ii) 0*5 M nitric 
acid mixed with hydroxylamine and (iii) 0-5 M hydrochloric acid, 
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445. Extraction of Uranium by Tri«n-Butyl Phosphate. 

n. D. SHARMA, M. V. RAMANIAH, M. N. NAMBOODIRI, 

P. K. BHATTACHARYYA and D. V. SINGH, Troinbay. 

I'he extraction of uranium by tri-ii-butyl phosphate has been studied* under 
conditions of interest in the Purex process for reprocessing reactor fuels. The 
variation of uranium partition coefficients with nitric acid concentration of the 
aqueous phase, temperature and saturation of TBP with uranium have been 
measured. Extraction of nitric acid has been studied. Exact agreement with data 
available in literature was not found but the general trends were the same. 


446. The Nitrate Complexes of Plutonium IV in Methyl Isobutyl Ketone. 

II. D. SHARMA and T. S. EAXMINARAYANA, Trombay. 

The absorption spectrum of Pu (IV) in methyl isobutly ketone resembles the 
one obtained by Hindman for plutonium (IV) in the aqueous solution in 11 JM 
nitric acid which has been attributed to the anionic species PulNOJ,-- 

Distribution coefficients of plutonium (IV) into hexone have been measured as 
a function of the concentration of hexone in an inert diluent xylene. The log plot 
of the distribution coefficient against the concentration of hexone gives a slope of 
3 indicating that the plutonium species in the organic phase is attached to 3 
molecules of hexone. 

Distribution coefficients of plutonium (IV) between hexone and nitric acid 
solutions have been determined at varying nitrate ion concentrations. It has been 
found that in the range 3 to 7 M nitrate ion the distribution coefficient is propor- 
tibnal to the power 1'4 of the nitrate ion concentration. Similar experiments at 
constant nitrate ion concentration at varying hydrogen ion concentration show 
that the distribution coefficients are jiractically the same over a range of 2 to 5 M 
hydrogen ion concentration. 


447. Preparatioa of Carrier-free Cs'^' by Multiple Neutron Absorption. 

K. S. BHATKI, K. P. GOPINATHAN and S. JHA, Bombay. 

The formation of Cs'*® (tj —6'2d) by the irradiation of BaCO, with the large 
flux (10’* neutrons cm-" sec-') of neutrons in DIDO, Harwell, has been proved. 
A radiochemical separation of the cesium activities in the carrier-free form and 
examination of the gamma-ray spectrum in a Nal(Tl) scintillation spectrometer 
showed the presence of the well-established gamma-ray of energy 670 KeV from 
Cs‘” in addition to th€ K X-rays from the electron-capture decay of Cs'*'. Cs'** 

E.C. 

i.s formed by the multiple neutron capture-reaction Ba’’* (n, >) Ba'*’-^Cs''" 

(ft, y) Cs’*'. This method has been used for the preparation of carrier-free Cs'** 
for nuclear spectroscopic work. 


448. Production of high specific activity isotopes of Promethium from Pile- 
irrudiated Neodynium. 

K. S. BHATKI, K. P. GOPINATHAN and A. T. RANE, Bombay. 

Promethium isotopes Pin’*' (ti=2-65 y). Pm’** (t4 = 54 hr) and Pm’*‘ 

(t 4 *27-5 hr) are normally produced on thermal neutron irradiation of ordinary 
Neodymium, Pm’** (t 4=5*3 d arid 42 d) was produced by former workers by 
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irradiation of separated Nd**® with 12 MeV proton. In the present work Pui**® has 
duced by irraaiation of ordinary neodymium with tlie high flux of neutrons in 

i8- 

DIDO, Harwell. The Pni^^“ was formed thus : Nd'** (n, 7 ) Nd*^^-(n, 7 ) 

Pm‘**. Promethium was separated from the neodymium and all other contaminat¬ 
ing activities by adsorption on a Dowex-50 ion-exchange column and elution with 
0-5 M lactic acid at an adjusted pH, at room temperature. I^'or shorter-lived 
isotopes a pHu^4-2 was used for cjuick separation, and for longer-lived isotopes 
a lower pH^^ 3-5 was used to ensure a well-defined separation. The activities were 
examined by a scintillation counter and the radio-chemical purity W'as ascertained 
by examining the gamma-ray spectrum in a Nal (Tl) scintillation .‘spectrometer, 


449. Deuteration of Biphenyl, 

I). C. GAMI, S. D. rWh and A. vS. R VPIAIv, Trombay. 

A project has been initiated for the preparation of dcuterated organic com¬ 
pounds which can be used as moderator in natural uranium fiieh‘d nuclear reactors 
and which can be pn^duced economically on an industrial scale. Amongst the 
various organic cuinpouiids proposed, it is known that biphenyl, terphcnyl and 
their mixtures are most promising as moderators. This paper presents the data 
obtained for the preparation of dcuterated biphenyl. 

After exhausti\e literature survey and investigation of different methods for the 
preparation of dcuterated biphenyl it was decided to investigate experimentally 
direct deuteration of biphenyl by heavy water using suitable catalyst. Seven 
different catalysts were tried at different temperatures, different catalyst concentra¬ 
tions and different biphenyl to heavy water ratios. Data obtained are presented in 
tabular form. From this data it is evident that nickel T-4 and platinum black are 
found to be most promising catalyst. 

Work is now being pursued to improve the activity of these catalysts and to 
try these catalysts for the preparation of dcuterated triphenyl and mixture of 
bii>henyl and Iriphenyl. 


450* Chemical methods for decontamination of low level mixed Alpha active 
effluents, 

P. R. KAMATH, A. Iv. MOHAN, S. R. D. NARAYANA and R. V. AMALRAJ, 

Trombay. 

Tlie discharge of alpha active low level effluents to public waters is done under 
very stringent limits for the activity level. The currently practised methods of 
derontaniinatioii of these liquid wastes before discharge is to subject them to 
chemical treatment and then to pass the processed effluent through ion exchange 
columns as and when the chemical treatments alone did not give the necessary 
decontamination. In a detailed study of alpha decontamination at Harwell, the 
alpha activity was carried down on single stoichiometric carrier precipitations such 
as of calcium phosphate, calcium-tannate or ferric sulphide and the processed 
effluents were passed through Vermiculite columns to obtain the necessary final 
decontamination. 

In the present work alpha active effluents not containing complexing or 
chelating agents, from the radiochemical laboratories in Trombay were used for 
decontamination by chemical methods. In this, multiple chemical precipitations are 
effected in a single process to bring down the alpha activity in a co-precipitated 

HI—31 
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or adsorbed form. In a typical method the effluent activity is reduced by iron 
filings and then treated with calcium nitrate as carrier in excess and tannic acid 
at pll 2. A combined precipitate of calcium tannate and phosphate are formed by 
bringing the pll to 9 with sodium phosphate. The pH of the solution is then brought 
down to about 8 by the addition of ferric alum solution. In the process iron 
hydroxy phosphates arc precipitated. Thus the tracer activity is brought down in 
stages by progressive co-precipitation. 

The methods show that under the conditions of the levels of effluent activity 
handled (w^lO-* uc/ml), chemical treatment alone could effect decontamination 
to levels below 10-* uc/ml. 


451 . Radiation annealing by X*rays in Szilard-Chalmers reaction with Tris Acetyl- 
acetone Cobalt (III). 

JAGDISH SHANKAR and K. S. VENKATESWARLU, Trombay. 

X-irradiation of the thermal neutron irradiated tris acetylacetone cobalt (III), 
indicated that radiation induced increase in retention is exiwneiitial. It was also 
observed that those species amenable to radiation annealing decrease with the titne 
of storage after neutron irradiation. The extent of radiation induced recovery is 
of the order of 40% of the damage, if x-irradiation is carried out immediately 
after neutron bombardment. 



SECTION OF GEOLOGY AND GEOGRAPHY 


President Dr. V. S. Dubey, M.Sc., Pli.D., D.I.C. 

Abslract 

A. GEOLOGY 
General 


1. Geologists and Radioactive Age Determination. 

M. V. N. MURTIIY, Calcutta. 

Numerous isotopic age determinations have been published recently, especially 
in North America, by uranium, thorium/lead ratios on zircon, and by potassium/ 
argon and rubidium/strontium ratios on biotitc and potash feldspar. Discordance in 
the ages calculated from U/Pb and Th/Pb ratios on the same mineral may be due to 
fractionation of lead isotopes because of their differing bond strengths in minerals. 
Discordance between U/Pb ages on zircons and K/A and Rb/Sr ratios on biotites 
from the same rocks suggests more than one igneous and/or metamorpliic periods. 
Systematic regional age determinations of rocks will reveal such episodes, otherwise 
not obvious in the field and may thus .set the geologist back to the field to check up 
geology. The choice and collection of the samples for age determinations must 
be made by the geologist after due considerations to the geology. Zircon i.s especially 
useful as a geological tracer. The interpretation of the age data must ahso be made 
by the geologist. The writer pleads for co-ordinated intensive age-determiuation- 
projccts, with full co-operation of the physicist and the geologist. Without critically 
evaluated age data, it will be impossible to decipher the complex geological history 
of the vast unfossiliferous terrain of peninsular end extra-peninsular India. 


2. A Study of Bijawars in Jabalpur District, M.P. 

V. S. DUBEY and UMA SHANKER, Banaras. 

The present paper contains the result of the study of Bijawars in Jabalpur 
District, around Sihroa Tahsil and also comparison of traps occurring in this area 
with other traps like Gwalior. The Bijawar series here comprises of chlorite-schist, 
quartzites, phyllites, shale, hemcAite-quartzile and intruded basic Bijawar traps. 

Chlorite-schist consists of chlorite, biotite, feldspar and epidote. The dimensions 
of chlorites vary in size from I mm. to 1-5 mm. The extinction angle in some 
crystals is parallel to cleavage, but in other it is about 5‘. It is possible that tliis 
chlorite-schist may belong to an older formation. This seems to have been formed by 
the metamorphisni of basic igneous rocks. 

Quartzites are decomposed and are often cemented together, as it were, by a 
matrix of manganese and iron ore. The hardness is 5—6 and its specific gravity is 
2-5. The typical mosaic texture is seen whicli is the result of secondary growth, 
rather than result of secondary crystalisation of quartz grains. The quartz grains 
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are arranged in baiicKs. The banded structure may have resulted from the formation 
of quartzite under stress. 

Mcta-crysts 1-5 to 2 mni. long of ilnienite are well-developed in shale showing 
dark brown colour with extremely high birefringence. 

Ilcinatite-qiiarlzite, is hard, compact and shows folding structure. Folding is 
seen in some hand specimen. Specific gravity is 4*5 to 5*1. This hematite-quartzite 
has given rise to iron ores of this area, as well as to small manganese deposits 
by tlie leaching out of Silica. 

A sill of the basic rock is found intruding in the Bijawar rocks and is running 
NW-SK direction. The sill is decomposed on the surface. 

I'he rock is fine to medium grained in texture, greenish black, compact and 
traversed by epidote veins. The feldspar crj’stals are much altered. The hornblende 
crystals are seggregated in a linear fashion and "have developed some degree of 
schistosity. The specific gravity varies from 2*9 to 3 03. 

From the detailed field and laboratory study of these rocks and from its com¬ 
parison with other Bijawar areas it has been suggested that this formation belongs 
to Bijawar age and not to Dharwar, as has Ixien assumed by some writers. 


3. A note on the rocks of Alagdiha—Baliapur area, Dhanbad. 


Y. K. AGRAWAI^ and K. V, V. SATYANARAYANA MURTY, Dhaiibad. 


The following geological succession of the Archaeans of Alagdiha-Baliapur area 
(Toposheet 73 1/6 and 73 I/IO Ut. 23^ 42' to 23^ 45' and long. 86° 27' to 86" 33') 
has been worked out. 


^Pegmatites and Quartz V'eins 


Metamorphosed or 
Basic Intrusives, 


Metasomatised 


{ 


Older schist.s and gneisses 


( 

-i 


Kpidiorite*^, Aleta-dolcritcs and Meta-no- 
rit(*s. 

Hornblende gneiss, Augen gneiss, Am 
phibolites, diopside granulites, Quart¬ 
zites, felspathic gneisses and mica 
schists. 


Older schists and gneisses which form the country rock have suffered different 
stages of metamorphisni. The basic intrusive rocks show very good example of 
felspathisation represented by biotite rich epidiorites, biotite garnet rich eifidiorites 
and epidiorites bearing rapakivi like structures. The ovoids of felspars found ni 
the latter are variable in shape and size. One such ovoid measures 6 inches x 
2 inches. The olivine meta-norites show sub-ophitic to ophitic texture and occur 
in small patches. Reaction rims around olivine similar to those described by 
Agrawal from Hirapur area are common. 'The plagioclase of these rocks show 
intense clouding. 


4. Pkotogeologic Techniques. 

V. VENKATESH, Calcutta. 

Techniques for obtaining geologic information from aerial photographs have 
been greatly developed and refined in recent years. Analyses of drainage, fracture 
and lineament patterns on photographs and recognition of local anomalies in these 
indicate probable oil structures. Experimental studies in the U.S.A. with colour 



Section V : Geology and Geography 


241 


photography, use of filters, radar and infra-red photography indicate their usefulness 
in recognotioii of alteration haloes, geologic contacts etc. Ortho-photos will further 
facilitate the use of aerial photos as base maps. 

Photogeologic mapping is faster and more economical than field mapping. Arid 
climate, sparse vegetation, mature drainage and sedimentary rocks are some of the 
factors particularly favourable for pliotogcologic studies. Quantitative geologic data 
like dip of beds, slope, thickness of strata and construction of stratigraphic columns 
and geologic cross-sections are easily and quickly obtained from the aerial photos 
by means of simple instruments. The technique is particularly suiialile for areas 
like the Himalaya where working season is short and access difficult. However, 
no photogeologic map is complete without field checking and phologcology cannot 
wholly replace field mapping, 

* 

Photogeologic studies are useful in such diverse problems as search for oil 
structures, mineral prospecting, location of construction sites and material, water 
resources studies etc. Thus, photogcology will greatly aid and speed up the various 
geologic investigations being undertaken for s[)eedy industrialisation of the country. 
It is a rapidly develoiiing technique and should be introduced in the curricula of 
our universities. 


5. Origin of the Indian Peninsula. 

MIHIR KUMAR BO.SIC, Calcutta. 

The present peninsula has grown gradually hy repeated piocess of orogenesis 
and marginal accretion and qualescence of tlie mobile belts as parts of the eraton, 
causing the platform to expand. The nucleation was caused by a volcanic activity 
in South India. The oronized zones of continental outgiowths are characterised by 
tecto-igneous cycles, which usually end with invasions of niafics, ultramafics or 
ncpheline-syenites. 

Some vestiges of the oldest volcanic rocks are localised in the Mysore and 
.\ravalli archaean bells. In Mysore such rocks are followed hy keratophyres and 
spilites, marking a geosyucliual phase of volcanic activity. The younger ill-sorted 
sediments have an unmistakable stamp of geosynclinal facies. The .\ravalli l)elt 
may be a portion of a single belt or another continental outgrowth of an indepeiidciit 
embryo shield. Of the two succeeding major erogenic cycles, in the Piastern ghats 
and Satpura belt, the former one, with localisation of granulites and anorthosites, 
was perhaps associated with a tidal drag. Thus the Iiidian eraton with its different 
parts of different ages, formed subsequent to nucleation and was certainly not a 
torn off part of a still larger shield. 


6. The Quartz-reefs of Bundelkhand and their origin. 

R. C. MISRA, l/ucknow. 

The quartz reefs are a very prominent feature of the Geology of Bundelkhand. 
They run for long distances in a more or le'ss constant direction, i.e., N.PJ.—S.W.; 
seldom showing discordant relation with the surrounding gneisses and granites.' 
The view of older workers that they are the Ultra-acid modification of the granite 
magma seems to be untenable. No granitic or pegmatitic minerals like felspar, mica, 
beryl etc., are present. On the other hand they are mostly made up of massive 
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ferruginous quartz and white veins of silica which are of a later origin. The 
presence of masses and veins of pyrophyllite and associated geode like bodies of 
diaspore in the quartz reefs is a noteworthy feature. The pyrophyllite masses con¬ 
form with the strike and dip of the reefs. 

The reefs are highly sheared, brccciated, crushed and epidotised. The ^unites 
and gneisses at their contact with the reefs often show intense shearing and brick- 
red coloration, a feature common to shear zones. 

It may be suggested that the quartz reefs of Bundelkhand are largely recrys- 
talliscd quartzites. The quartzites may be members of the older metamorphites 
like the various varieties of .schists and amphibolites. Their constant N.K.—S.W. 
direction might represent the .original disposition of the bands of quartzites. The 
association of quartz reefs with masses of pyrophyllite apijears to show the same 
setting, as in the case of pyrophyllite deposits of North Carolina, where this mineral 
occurs in highly developed shear zones. 


7. The Age of the Earth—remarkable coincidence between the Modem Scienti¬ 
fic and the Ancient Indian views. 

S. P. DEvSHPANDE, Nagpur. 

The paper gives an account of the remarkable similarity observed in the figure 
of the age of the earth as determined by the modern scientific methods on one hand 
and as calculated from the ancient Indian chronology on the other. 

Modern radioactive methods show that the minimum age of the earth is about 
2,000 million year.s. 

» The ancient Indian chronology, with its cycles of Yugas, Mahayugas, Manwantars 
and Mahapralayas, is discussed in some detail. The age of the earth according to 
this system is also about 2,000 million years since the last Mahapralaya. 

In the end, some remarkable similarities between some of the ancient Indian 
and the modern ideas about history of the earth and the concept of sedimentary 
cycles have been pointed out. 


8. Geology and Structure of parts of Srikakulam District, Andhra Pradesh. 

A. SRIRAMADAS and M. M. RAO, Waltair. 

Variation in structural trends from N.W.—S.E. through E.—W. to N.IJ.—S.W. 
is noticed during the mapping on one inch to a mile scale of about 145 square miles 
area located in between Latitudes 18° 15' and 18° 22' 30" and Longitudes 83° 45' and 
83° O' in Srikakulam district. Ten square miles in the south-eastern part of the 
above area at Mulanga Konda is structurally mapped on four inches to a mile scale. 

The geological formations in the area are the Khondalite Series consisting of 
the garnet, sillimanite gneisses, the garnetiferous quartzites, the quartzites and the 
calc-granulites; the charnockites consisting of the basic, the intermediate, and the 
acid types ; the porphyritic granite gneisses ; the granites; the pegmatites; and 
the quartz veins. The specimens collected from the above rock types arc subjected 
to advanced optical and chemical studies. 

The N-W—S-E structural trends oT the area are parallel to the Mahanadi strike, 
although the area forms part of Eastern Ghats, which have a N-E.—S-W trend. The 
presence of major plunging folds, drag folds, and silicified • zones .occupying the 
planes of weaknesses, show that the area was subjected to extensive tectonic 
disturbances. 



Section V : Geology and Geography 


243 


9. Geology of the are* around Sihara Tahail, Jabalpur Diatrict, M.P. 

UMA SHANKER, Banaras. 

The study of the geology of an area covering about 240 square miles of Jabalpur 
district has revealed quite a number of features of geological interest. 

The apparent geological succession in the area is as follows : 

Quarternary ... Alluvium. 

Tertiary ... Eaterites : Deccan Trap—unconformity. 

Cretaceous ... Eameta—nodular limestone. 

Upper Jurassic ... Gondwana : Conglomeratic sandstone—unconformity. 

Purana ... Bijawar Series : Eora group Sihora main beds (.shales, Phyl* 

—unconformity lites, slaty shales Haematit© 

quartzite with Haematite and 
manganese ores). 

Epidiorite. 

Cosalpnr quartzite (gritty mot¬ 
tled quartzite manganese at 
places) 

Archaean ... Granite and Gneissose granites. 

The granite near Piparsara village running in an E.N E.—W.S.W. direction is 
characterised by its Toixigraphy, blistered appearance on the weathered surface 
owing to the phenocrysts of feldspar and exfoliation weathering. In this granite, 
pcgjnatite, aplites and quartz veins are observed. 

The next series of rocks’ that overlie these metaraorphics are the rocks of 
Bijawars. Structurally the Bijawar formations is very interesting. The rocks are 
cross-folded, high dipping synclincs known as Eora Synclines; minor anticlinal 
flexure are also seen near Burahagar in this area. 

The Bijawars of this area are divisible into two groups. The Go.salpur quartzite 
at the Ixjttom and Sihora main bed coming over it. The latter which outcrops 
east of the Sihora Town is named after it. Other is Gosalpur quartzite named after 
Go.salpur. These formations are economically very important, with associations of 
iron and manganese minerals. These minerals occur together as well as indepen¬ 
dently. The Sihora Main beds consist of shale, ferruginous shales, compact slaty 
.shales, phyllites. Hematite Quartzite as.sociated with iron and manganese. 

The nodules of pyrolusite, near Gosalpur, thow spongy texture. 

The lateritic rocks having been deposited on the Gosalpur quartzites are of 
recent times. The adjoining Sihora shales which form the long and well defined 
valley occur west of Gosalpur. The relation of these two beds is very obscure. 

Among the younger formations, the most interesting is the Deccan Trap, with 
which ochres and laterites are associated. They represent the weathering products 
of the Trap rocks under tropical conditions. In some instances, the laterisation has 
been produced up to considerable depths. These laterites are source of low-grade 
iron-ores in this area. 


10. Scarps in the Jaisalmer Formation, Jaitalmer District, Western Rajasthan. 
* 

J. SWAMI NATH, J. G. KRISHNAMURTHY and G. J. CHANDAK, Calcutta. 

The region occupied by the Jaisalmer formation of the Jurassic Period, NW and 
W of Jaisalmer town in Western Rajasthan, has low relief ana consists of cnestas 
and vales. Lithology and gravity faults have controlled the formation of scarps 
in this region. Scarps formed due to differential erosion trend roughly NE-SW 
for over lO miles, while those controlled by vertical normal gravity faults trend 
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between NNVV^-SSR and NNR-SSW give rise to resequent fault line scarps and are 
traceable over half a mile to 3 miles. The faults are arranged e7t echelon with 
throws yarying from a few feet to 300 feet giving rise to liorsts and grabens. 


11« Geology and Structure in parts of Almora Districti Uttar Pradesh. 

M. R. SUBRAMANYAM and R. S. JAIN, Calcutta. 

Further Geological mapping in western Almora district, including Plane-Table 
mapping on large scale, lias revealed structures more interesting and complex than 
realised earlier (see M. R. Subramanyam and R. S. Jain, Proc. Indian Science 
Congress, 46tli Session, 1959), and has brought out features which have some bearing 
on the prospects of locating economic ore-deposits in the area. 

200 feet to 1 inch mapping of the Chlianapani-Shishkhani area (which shows 
several occurrences of clialcopyrite and galena), about live miles southwest of 
Bagesliwar, shows that the oldest stratigraphic unit in the tectonic window (see 
reference above) is a slate-shale unit; tJie dolomite overlies it on thrust sheets; this 
thrust as well as the dolomite is again overthrust by a cjuartzitic unit which is thus 
brought directly over the other units; this latter thrust contact is dominated by 
chlorite schists, talc schists and highly altered basic rocks (now represented by 
chlorite schists and epidiorites). 

The dolomite alone shows several minor occurrences of galena and clialcopyrite, 
localised in the dolomite along bedding, joints, slip planes and minor shear or crush- 
breccia zones. These traces of mineralisation end abruptly against the slate-shale 
unit or quartzite where these abut the dolomite. It would appear that the 
mineralisation has not come through the underlying slates and shales but has its 
source or roots of activity elsewhere in the area, the thrust having brought part 
of the mineralised dolomite on to the other rocks. Until the source or roots of the 
mineralisation is located and correlated with the present shows, the primary lodes 
cannot be followed and evaluated. 

The roots of the mineralisation might be under the thrust sheets, or much 
further north outside the area under study. 


12. On the Structure of part of the Singhbhum Shear Zone to the south of 
Tatanagar, Bihar. 


A. K. BANERJI, Calcutta. 

The Singhbhum shear zone, to the south of Talanagar, has been affected by 
thrust-folding on all scales. The shear zone is about one-and-a-half to two miles 
wide in the area studied and is bounded by two major thrust planes separating tlie 
rocks therein from two groups of rocks to the north and south respectively. Between 
the two thrust planes the rocks are folded into a major antiforin overturned to the 
S.S.W, and trending —W.N.W., slightly askew to the K.—W. trend of bedding 

(Sj) in the region. Its axis is sub-horizontal but with gentle culminations and 
depressions along it. The anliform consists of a series of minor, short and parallel 
anticlines and synclines similarly overturned to the S.S.W. This folding took place 
under environments of plastic mobility when a predominant axial plane cleavage (S^) 
was superimposed upon bedding (S^), the trace of which is often preserved on 
as a set of prominent lineations lying always on the N.E. quadrant. 

With decrease in plasticity the overturned folds were sliced by closely spaced 
shear planes involving large scale penetrative slip along the limbs of the folds. This 
heralded a second phase of folding when broad flexures and minor folds developed 
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parallel to the direction of slip due to extension of the rocks in that direction and 
therefore compression at right angles to it. Sometimes a sub-vertical axial plane 
cleavage (S^) trending N.N.R. developed due to these folds. The trace of 
appears as another set of lineations on lying again on the N,E. quadrant. 

Proceeding further in time as the regional compression declined the period of 
major fold-thrusting drew to a close. The rocks became still less plastic and drag 
developed in the rock pile due to retardation in movement. Puckers were developed 
about sub-horizontal axes and transposed along a new set of surfaces (S^) trending 
U.S.E.—W.N.W. in response to these movements. This was a third i>hase of folding 
in the shear zone rocks. The surfaces show two sets of lineations, mutually at 
right angles, due to the intersection of the down-dip and sub-horizontal folds on 
with these surfaces. 

Thus the shear zone rocks have been folded about three successive axes during 
a period of continuous deformation in the region. 


13* Some aspects of the Stratigraphy around Rakha Mines, Singhbhum District, 
Bihar. 

M. A. ANANDALWAR and M. V. N. MURTHY, Calcutta. 

Some aspects of the stratigraphy around Rakha Mines, Singhbhum district, 
Bihar, is presented in this paper. The stratigraphy has been established below the 
Barasaitola (22^40' ; 86*^23') quartzite up to llie first (northern) Rakha quartzite and 
from the Singhbhum granite up to tlie meta-volcanic group based on primary sedi¬ 
mentary structures, such as, current bedding with truncated tops, convolute lamina- 
tioUvS (primary intra-formational defortnations), sole markings, ripple marks; and 
from secondary structures, such as bedding/cleavage relations, drag folds, plunge 
of minor folds and closures of folds. The thickness of the various formations have 
been established partly by actual measurements and partly by calculating from the 
average dip and width. The stratigraphic position of the shear zone rocks and the 
structurally underlying quartzite is not known. The following stratigraphic table 
is presented. 


North of Shear Zone 

Thickness 
in feet 

South of Shear Zone 

Thickness 
in feet 

Barsaitola quartzite : massive • 
current bedded quartzite. 

1- 140 

Dhanjori incta-volvanics 

meta-basalts, inter-bedded 


Alternating beds of arenace¬ 
ous and pelitic sediments 

6,000 

tuffaceous pliyllite, biotite 
schist, gabbroic rock and 
epidiorites 

2,500 

with convolute. 

Predominently garnetiferons ' 

4,000 

Dhanjori quartzite and tuff a- ] 

1,500 

mica schists. 

ceous phyllite (inlerbedded) J 

Rakha quartzite : quartzite, 1 

100 to 
150 



quartz-schists, kyanite- 

Arkose and arkosic (conglo- 

1 50 to 

quartz-sericite-schist. j 

merate) j 

r 100 


Shear Zone rock 

Quartz-chlorite-biotite schist, feldspathic-biotite schist, quartz chlorite 

schist, quartz magnetite rock with quartzite breccia ... ,,.600 feet. 

HI—.-33 
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14. Importance of Parteoni Group—^a separate fonditic ore bearing formation in 
the Sausar Sequence. 

NITIN KUMAR BASU, Calcutta. 

• 

Structural and stratigraphic study of the Mahuli-Ramtck area suggests that the 
Parseoni Group represents a distinct rock unit below the Kalapatlia Group (Fermor’s 
Uteketa and Lohangi stages of the Sausar series). As the available evidences indi¬ 
cate, inanganiferous rocks (typical gondite, rhodojiite-gondite etc.) which occur in 
the Parseoni Group are of sedimentary syngenctic origin. Mineragraphic study 
reveals that manganese ore is at least partly if not wholly secondary being derived 
from the nietamorphic manganese minerals. 

An equivalent of the Parseoni Group is met with in the Deolapar area as is 
suggested from the West's (1936) description where he has put it as the Mansar 
Stage over the calc-marble sequence though it occurs below the Utekata-Lohangi 
stages (Kalapatha Group) towards the core of an anticline described by him. Man- 
gauiferous rocks occurring near Khapa in the Gumgaon-Ramdongri chain of deposits 
may be possible equivalents of the Parseoni Group. 

The present study reveals that there are at least two widely spaced gonditic 
ore bearing horizons : (I) in the Mansar Group equivalent to the Fermor’s Mansar 
Stage and the other (2) in the Parseoni Group below the Kalapatha group (i.e., 
below Former's Ulekata and Ivohaiigi stages). As the previous maps were inter¬ 
preted by earlier workers on the basis of only one gonditic horizon (which was then 
referred to as the Mansar stage), it is evident that earlier maps need re-interpre¬ 
tation in the light of new findings. 


15. Effect of Chemical com|>otition on Elastic Wave Velocities in Makrana 
Limestones, 


S. BALAKRISHNA, Hyderabad. 

Elastic w'ave velocities, both longitudinal (V^ ), and torsional (Vy ) in kin/sec. 
have been measured in a number of limestones clioscn from Makrana; employing 
the pulse technique descrilied by Krishnaraurthi and Balakrislina (1953) involving 
the phenomenon of total internal reflection. It has been observed that velocities 
are high in metamorphosed limestones in contrast to other limestones. Limestones 
have been chemically analysed. It has been found that as CaCO content decreases 
the velocity values both and decrease considerably. In one limestone where 
the CaCO., is 96-15% the velocity values are (V,. ^6-9, Vj =2-6); while in other the 
CaCOj is 65-48% the velocity values are (Vi =6-4, Vt-2-3), 


16. Note on the Structural Studies of an Archaean Tract near the Trijunction of 
Bankura, Midnapore and Purulia Districts, West Bengal. 

P. S. CHAKRAVARTY, Calcutta. 

The structural geometry of metamorphic rocks in an Archaean Tract (22®54'— 
22°57' N; 86°36'—86®50' R) near the trijunction s^f Bankura, Midnapore and Purulia 
Districts is investigated by statistical analysis of the preferred orientation of 
structural elements such as foliation, lineation and fold axes. The investigation 
reveals the presence of large double plunging folds in the area. The axes of the 
folds trend east-west with a swinging to WNW and ENE dne cross folding. The 
intensity of . arching dne cross folding increases frotu north to ^outh. 
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With reference to regional structure the oval outcrop of the Kttilapal granite- 
gneiss occupies the core of a plunging anticline overturned towards south-west 
in the western part of tlie cross-fold system between tlie axes of culmination and 
depression. 

'Ihe Chhendapathar granite and the tungsten deposits are located along the axis 
of culmination of the fold system which broadly coincides with axial rone of the 
cross-folds. 


17. A new method of analysis of Deformed Pebbles. 

DEVKNDRANATII KANUNGO, Dhanbad. 

A structural analy.sis has been made of the deformed pebbles found in the 
basal conglomerates of the Torridoniau and Moinian rocks of the Lochalsh I’eninsula 
which lies across a section of the Moiiie Thrust Zone of the North-West Highlands 
of Scotland. Dimensional analysis of these deformed pebbles has been made as 
suggested by earlier workers—Cloos (1947), and Oftedhal (1948). But these methods 
were not found suitable for plotting the deformation along the three principal axes 
of the pebble on a single diagram which would show the three variables at a glance. 
A new procedure has therefore been adopted to represent the amounts of deformation, 
along the three axes of the ellipsoidal pebble, on a triangular diagram. These tri¬ 
angular diagrams along with stereographic projections of the elongation of the 
pebbles and petrofabric diagrams throw much light on the mechanics of rock defor¬ 
mation and can l)e integrated to give a consistent movement pattern within the major 
structural units. 


18. Structures of some crusbed Kaladg! Rocks. 

Miss KAMAL GHAKAS, Poona. 

An outlier of Kaladgi rocks occurs in the Parasgad hills (15°45' :75°8') in Belgauni 
District. As was noted by Foote, the rocks of the outlier, quartzites and a few 
conglomerates, are faulted against Archaean rock.s along their northern boundary 
which may be traced for nearly seven miles. Over most of the outlier, beds dip 
at low angles, rarely e.xceeding 8°, but those near the fault plane, suddenly attain 
high dips, generally 70° to OO'®, and their rocks have been deformed. At the base of 
the series occurs a thin conglomerate bed containing oriented pebbles and showing a 
distinct lineation parallel to the bedding planes. Adjacent quartzites exhibit an 
excellent form orientation when examined microscopically, though no signs of it 
are to be seen in hand specimens. The form orientation seen in slices of the quartz¬ 
ites, is like that seen in corresponding sections of the conglomerate. 

Measurements of the optic axes of quartz grains in oriented slices cut along 
three mutually perpendicular directions, showed that the rocks are true tectonites. 
Orientation contour diagrams representing the a c and b c planes, reveal a strong 
preferred orientation and the maxima are distributed' to form girdles which lie in 
the a b plane and have c as their axis. The a b. diagrams, parallel to the foliation and 
bedding planes, show a much weaker orientation, and the maxima are distributed 
irregularly to form a girdle around c.‘ 

The preferred orientation appears to have been impressed on the rocks by 
compressive forces which acted on the rocks subsequent to their normal faulting 
and which also weare the cause of their high local dips. 
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19. Studies on deformation characteristics of Conglomerates along Shear Zone 
between Gandamara and Toira, Singhbhum District. 

BANKIM MUKIIERJEE and KAEYAN ROY, Jadavpur, 

Defonned conglomerate exposures occur along the shear zone between Ganflamara 
and Toirfi, Singhbhum District (Lat. 22° 35' to 22° 43'N and Long. 85° 30' to 85° 45'E). 
The pebbles are triaxial ellipsoid in shape with longest and intermediate axes on 
axial plane schistosity and longest axes liueated downdip. Folds are of tight isocli¬ 
nal type. Pebbles are quartzitic, phyllitic, epidioritic and granitic in matrices of 
arkose, phyllite, phyllonite, slate and epidiorite etc. 

Major regional set of folds are slip-folds in essential superposed by cross-folding. 
The geometrical complexities have developed due to gradual vectorial change of 
this later folding. 

Pebbles in average have radii between 2 and 4-5, with deformation in per cent 
of “r” for a-axts 200-350, for c-axis 220-575 and b-axis extension or reduction in 
per cent of “r” I:)etween —10 and 90. 

Elongation in a-axis and flattening in c-axis are due to intense thrust move¬ 
ment, which to some extent have been modified by later cross-folding. Extension 
in b-axis prior to cross-folding may be due to, rather speculative, post-formational 
deformation (synepiclastic) by transposing b-lineation of early tectonic period to 
a-lineation, or by para-formational (epiclastic) deformation due to thrusting and 
cross-puckers. 


20. The Stratigraphic position of Pakhals. 

. S. BALAKRISHNA and Y. JANARDAN RAO, Hyderabad. 

The stratigraphic position of Pakhals has been a controversial problem for 
more than a decade. Around the Yellandlapad region the P.akhals are represented 
by phyllites and schists, quartzites and marbles and separated by three ‘granite’ 
bays. Presuming that granites are of Arcliaen age and show intrusive relationship 
with Pakhals, Slahadevan regarded them to be Dharwars. From their occurrence 
and lithological characters Heron considered them to be of Cuddajxdi age only and 
the intrusive effects shown by the Archaen granites is supposed to be due to a 
later melting as consequence of deep folding. It is the contention of the authors, 
that to come to any conclusion regarding the age of Pakhals on the basis of 
supposed .Archaen age of ganites is not correct since there are granites as late as 
Tertiary. Further, in detailed field investigation of nearly 300 square miles it has 
been observed that there is very little true granite in all the three bays. On the other 
hand they are all regionally metamorphosed complexes represented by granulites 
in the Western bay, gneisses, schists, amphibolites etc. in the central and eastern 
bays. Thus it is evident that the stratigraphic position of Pakhals has to be 
determined by other detailed investigations and not by granitic intrusions. 


21. Preliminary observations on Geology of the Macherla (Gunlar-A.P.) Area. 

S. BALAKRISHNA and R. SEKHAR REDDY, Hyderabad. 

The stratigraphic position and the thickness of the Palnad Series is one of 
the controversial and interesting problems of Purana geology. Until now very little 
laboratory work has been done on these rock types. In this paper an attempt has 
been made to present certain field features observed in Macherla area ^Guntur 
District—-A.P.) as a prelude to the laboratory work. In this area the limestones. 



Section V ; Geology and Geography 


240 

shales and quartzites of Palnad Series occur in association with undoubted quartz¬ 
ites of Kistna Series of upper Cuddapahs. The quartzites of Kistna Series are 
mostly massive, but at places show bedding with dips varying between 15® to 20®, 
in contrast with the rock types of Palnads which are mostly horizontal. The occur¬ 
rence of inliers of Archaeaiis and Cuddapahs indicate that the limestones are thin, 
A conglomerate bed not reported so far has been traced, and a succession similar 
to Kurnool Series can be established. Detailed laboratory investigations, with 
special reference to physical properties are under ijrogress. 


22. PalaeogeogVaphy of the Athgarh Age. 

P. G. ADYAIvKAR, Calcutta. 

A careful examination of the Mahanadi Valley with reference to the flora and 
the intrusives of the Athgarh sandstones and the glacial action during the Takhirs 
has revealed a valuable information on the i^alaeogeography of the Athgarh age in 
Athgarh area. It is suggested that a great lake, more than 200 sq. miles in area, 
occupied an extensive country west of Cuttack before the dawn of Liassic age. The 
sedimentation in the Athgarh basin continued throughout the Liassic and probably 
extended even after that. On the silted platform of Athgarh basin drained a great 
river with its relict in the form of a meander, concave towards the present Maha¬ 
nadi river. Subsequently the river changed its course. 


23. Geology of Part of Kalahandi and Bolangir Patna Districts of Orissa. 

C. RAY, Calcutta. 

The paper embodies the results of geological examination of a strip of country 
generally occurring on the east side of the Raipur—Vijyainagaram section of the 
S. fi. Rly. approximately six miles in width intercepted between Titilagarh 
(20® 17' 30" : 83® O' 00") in the north to Danjigarh Road {19* 57' 36" : 83“ 24' 12") 
in the south. The following points have emerged as a result of this study : (1) Two 
different units viz. (i) pelilics represented by schistose biotite-gneiss, hornblende- 
gneiss and amphibolite, and silliiiianite-garnct-gneiss, including khondalite in suc¬ 
cession and (ii) dominantly igneous suite represented by porpliyritic and angen- 
giieiss younger than (i). (2) The pclitics occupy synclinal areas w’ith variable pitch, 
general direction being N.IJ. The adjacent porpliyritic and ‘augen* gneiss occupy 
anticlines. (3) The general strike direction for all the rock-types is N-N-E.— 
S-S-W. with a high dip (more Ilian €0®) towards E-S-E. But there are instances in 
khondalite and hornblende-gneiss where strike is N-W-—S-E. probably carrying the 
impression of relict Mahanadi strike before the superimposition of dominant 
Eastern Ghats strike. (4) A striking similarity exists between this part of Orissa 
and Ceylon so far as archaean geology is concerned in respect of lithology, general 
disposition of strike and chronology. It also bears a remote but significant resem¬ 
blance in these respects with Nagpur—Chindwara region. 


Minerology 

24. RkodockMine—a chroma-penninite (chlorite) from the Byrapur Chromite 
deposit, Mysore. 

S, VARADARAJAN, Bangalore. 

A detailed study of chrome-chlorites from the chromite deposit of Byrapur 
(13® 07', 76® ay) Hassan District, Mysore State, revealed the occurrence of a new 
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variety of chroine-petiiiinile—Rhodoolirome, in addition to kaniniererite» a cliruuie* 
penniiiite and kotschubeile, a chrome clino-chlore described earlier (1957) by the 
author, 

TJie physical properties, optical characters and chemical composition of the 
mineral are cleteniiijied. The mineral is scaly in habit. In its chemical nature it 
is similar to kaminereritc in that it falls in the Penninite field in Hey*s diagram. 
13ul the mineral is distinct from kaminereritc in its optical characters. It has 
a higher and more variable 2V (40°—90®) and lower refractive index 
(Ni : I-572~N2 :1'566) than kammererite. Its optic sign is either ( + ) or (-) 
irrCvSpectivc of Cr^O^ per cent. 

Dana has described a variety of clirome-chloriLe which is similar in physical 
and chemical characters to the variety under study as Rhodochroiiie; but puts it as 
a variety of kammererite in the absence of any optical data. The author prefers to 
retain the term Rhodoclirome fur the mineral from Byrapur but considers it as a 
variety of chronie-peniiiiiite different from kammererite. So there are two varieties 
of chroine-penninites—kamuiereriLe and Rhodochruine. The only variety of 
chrome-penninite from Byrapur is Rliodochronie. 


25. On the occurrence of Stilpnomclane around Seraikela, District Singhbhum, 
Bihar. 


P. P. AGRAWAL, Patna. 

The author records, for the first time, the occurrence of Stilpnomelaiie, in the 
modified qiiartz-diorites of Seraikela (22® 42' : 85® 56'). The modal analysis of thin 
sections reveals that the quartz-diorites contain 6-68% to 8 06% of Stilpnomelaiie. 
Stilpnomelane occurs in fine to coarse plates in sub-parallel to criss-cross groups 
or in semiradial sheaf-like groups of curving plates. It is also observed replacing 
the chlorites. The most common associated minerals are quartz, albite, epidote, 
hornblende, chlorite, sphene, and apatite. 

The Stilpnomelaiie is highly pleochroic from lemon yellow to dark reddish 
brown and the scheme of pleochroism is X<Y and Z. The maximum index of 
refraction is I-682 ±*002. 

Stilpnomelane is formed by low-grade regional nietamorphism (Saussurite facies) 
of quartzo-feldspathic sediments containing a high ratio of Fe and Mg. The presence 
of chess-board albite in the quartz-diorites reveals soda-metasomatism of the pre¬ 
existing chlorite-schists Jincl Stilpnomelane is accounted as a reconstituted product 
of chlorite, crystallised at post-movement phase. 


26. Preliminary Zircon studies on Granitised Biotite-Gneisses forming part of the 
Chota-Nagpur Gneissic Complex in Purulia District, West Bengal 

T. M. MAHADBVAN, Calcutta. 

The paper presents the results of preliminary studies on zircons hi certain 
granitised and felspathised gneisses which constitute the bulk of the Chota-Nagp^'r 
gneissic complex in about 300 sq. miles of the area in Purulia district, W. Bengal, 
falling between lat. 23® ©O' and 23® 15' and long. 86“ I? and 86* 35'. 

Zircons in the following three rock types, which represent the different stages 
in the metasomatic evolution of the biotite-gneisses, have been studied. 1. Biotite- 
schist, forming an enclave in the biotite-^eisses. 2. the relatively more granitic 
portion of the gneisses and 3. the intensely felspathised portion of the gneisses. 
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The rock types (1) and (2) have a majority of zircons which have complete' 
colourless to pale brown overgrowths. The nucleus in the zircons in (1) arc well 
rounded and have sharp boundaries. In the zircons in (2) the boundaries of the 
nucleus tend to become more diffuse. While only a few of the mantled zircons in 
(1) have euhedral outlines, over 15% of the zircons in (2) are euhedral. In addition 
to mantled zircons, rock types (I) and (2) also contain a small percentage of euhedral 
crystals of colourless zircons. 

In rock type (3), the colourless euhedral crystals of zircon predominate. These 
show typical growth zones and occur as long slender crystals with a characteristic 
length/breadth ratio. A large number of these crystals have grown into parallel 
aggregates. A small percentage of the zircons in rock type (3) is mantled and these 
are similar to those met with in types (1) and (2). 

It is inferred that the colourless overgrowths in the mantled zircons have deve. 
loped from solutions which in the felspathised gneisses form euhedral crystals. The 
source of zirconium solutions is uncertain, they might have been derived from exter¬ 
nal sources or by solution of derital zircons and recrystallisation during grauitisation. 
Further work is in progress. The paper emijhasises the inuxirtance of zircon studies 
in elucidating the evolution of inetasomatic rocks. 


27. Study on the geochemical association of niobium in some minerals. 

B. DAvS SARMA and A. N. CHOWDHURY, Calcutta. 

0 

The data on the geochemical association of niobium in minerals in India ivS 
meagre. This problem has importance from both economic and scientific point of 
view. Concentration of niobium in materials like bauxite may be of economic signi- 
fincance. From geochemical aspect niobium may serve as a tracer for explaining the 
genesis of ore deposits. 

Ten samples of various types, bauxite, ilmenite, rutile, lithomarge, vanadiferons 
magnetite, red mud after alumina e.xtraction, from different parts of India were 
analysed speclrographically. 

Niobium content varied from SO p.p.m. to 400 p.p.m. The association of 
niobium with titanium minerals was observed. 


28. Cummingtonite from HosalU, Munirabad Area, Raichur District (Mysore State). 

I. S. VFNUGOPAI,, C. NAGANNA and M. S. SADASHIVAITH, Dharwar. 

An amphibole from the granulite found associated with iron ore formation of 
Munirabad has been chemically analysed and a detailed optical study has been made 
The calculated Warren's formula, optical observations and the chemical study in- 
dictate that the mineral under investigation is a manganese-poor hydroxy-c'umming- 
tonite with 52-14% FeSiO,, 0-66% MnSiO^ and 47*20% MgSiO* having aImo.st the same 
origin as the other reported enmmingtonites from the tron-ore formations of My.sore 
State. 


. 29. Study of the Plagioclese Felspars of the Granites, Gneisses and Associated 
Recks of Hungund Ilkal, KjapurKaichur Districts (Mysore State). 

J. D. CRUZ, C. NAGANNA and M. S. SADASHIVAIAH, Dharwar. 

'This paper deals with the nature of the plagioclase felspars of granites, gneisses 
and asaociated rocks aronnd Hungund and Ukal. A table and a cumulative diagram 
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are given to show the anorthite content and various twin laws. Two other cnmu]a> 
live diagrams, one showing the transferred poles of the complex laws and the other 
to indicate the high or the low temperature optics of the felspars are given?? From 
Tertsch’s stereogram the felspars of the granites, gneisses and associated rocks of 
the area are inferred to belong to the low temperature series. Among the twin,laws 
studied in the plagioclases, Albite-Ala-(76) and Albite laws (61) are of the largest 
incidence, Manebach-Ala-Acline (26) is the next most predominant law. Pericline 
(9), Carlsbad (4), Manebach (9) are the less observed twins. Two grains are twinned 
on the Albite-Carlsbad law. Untwinned grains of plagioclases are more abundant 
than the twinned grains. Proportions of untwinned (U), A-twins (A) and C-twins (C) 
are plotted on Gorai’s UAC diagram. The plotted points indicate a metainorphic 
origin to the rocks of the area. 


30. Quartz Paramorphs after Tridymite or Cristobalite from a Rhyolite associated 
with the Pillow Lavas near Maradihalli, Chitaldrug Dist., Mysore. 

M. R. SRINIVASA RAO and C. GUNDU RAO, Bangalore. 

The quartz phenocrysts in a rhyolite associated with the pillow lavas of Maradi- 
hnlli, Cliitaldrug Dist., Mysore, from ijetrographic data have been identified to be 
paramorphs after the high temperature form Tridymite or CrLstobalile. Although 
these have been described from several localities both in India and abroad, as far as 
the knowledge of the present authors go, it is for the first time they have been 
reported from Mysore. As it is well known that the inversion temperature of quartz 
from its high temperature modification, Triditnite or cristobalite is at about 870"C, 
it may be sermised that the pillow lavas associated with these rhyolites may have 
as well been extruded at about this temperature. 


31. Zircons from some Rhyolites. 

C. GUNDU RAO, Bangalore. 

Current petrological literature reveals broad generalisation about the use of 
elongation ratio (l/b) of zircons in genetic studies of granites. It has been stated 
(Poldervaart and Backstrom, 1950, and Poldervaart, 1950) that magmatic granites 
show zircons with an elongation index of 2 0 or more and granitised sediments a 
value less than 2 0. In this connection, it was realised that it would be interesting 
to study the elongation ratio of zircons in rhyolites whose magmatic origin is almost 
undoubted. Four samples of Rhyolites (F,-10, 49-25, 49-105, and F\-48) were loaned 
to the writer by Dr. O. F. Tuttle of the Pennsylvania State University to be analysed 
for zircons. Of these samples, one (Fj-10) gave an elongation peak of 1'3; samples 
49-25 and 49-105, at 1-7 and F,-48 three peaks, one prominent at 1’9, the lesser at 
2-3 and the last at 2-9. A re-examination of the concentrates in the light of these 
findings revealed that the low elongation index in the first three samples was mostly 
due to the fact that the grains were euhedral and mostly equant. Therefore, elonga¬ 
tion ratio may not always be a reflection of the rounded nature of the zircons. It 
may be suggested that use of elongation ratios of zircons in genetic studies of 
granites may not always lead to reliable conclusions. * 


32. On Garnet Coronxtes from Koraput, Orizza. 

SUHIR KUMAR BOSE, Calcutta. 

Garnet coronas are common in meta-mafites, particularly along the marginal 
parts of a small plntonic body within garnetiferous quartz-sillimanite gneiss (khonda- 
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lite). The coroniles are not spatially related to quartzo-felspalhic invasives asso¬ 
ciated with the body. The garnet coronas are observed at the contact between luadc 
mineralsilind plagioclase (An^a), being usually more idioblastic towards plagioclase. 
The reaction rims with garnet forming the outer shell are" Iron-ores—biotite—(felspar) 
garnet; biotite—garnet; Iron-ores—garnet; Iron-ores—brown hornblende—^garnet. 

The associated plagioclase shows intense clouding, caused by minute inclusions 
of opaque and nonopaque rods, aligned dominantly in (010) and less frequently in 
(001). X-ray powder photograph reveals the opaque inclusions in felspar to be 
chiefly hematite. Typically the coarser plagioclase grains are twinned on combined 
Carlsbad-albite law, the smaller interstitial individuals are either twinned on acline 
laws or are iintwinned. The U A C ratios in the coronites plot more towards the 
reconstituted rocks. The ore minerals revealed in reflected light include magnetite, 
hematite, and infrequent pyrite. Hematite appears to be secondary after magnetite. 

Coronation appears to be Inter than clouding in plagioclase. The garnet coro¬ 
nites s1k)W gradation to rocks with dissemiiialed garnet. The formation of garnet 
corona is considered a nietamorpliic phenomenon, in a limited water concenlration. 


33. Uraninite and Secondary Uranium Minerals from Bisundni and Gaya» India. 

BIBHUTI MUKHTCRJKB;, Calcutta. 

An X-ray study has been made on Bisundni uraninite and Gaya uraninite, and 
on tlie secondary uranium minerals formed in coloured ztuies as alteration products 
of uraninite. The cell size of Bisundni uraninite with the age 735 inillioii years has 
been determined as 5-441 i 0*003^i\ and after thoria correction as 5*439^. The cell 
size of Gaya uraninite with the age TOO million years has been determined as 
5-460 1:0 003^ which comes out at 5-442^ after thoria correction. Wasserslein's 
classification of a-type Bisundni uraninite and y-type Ga 3 "a uraninite for the correla¬ 
tion of age is not, however, justified. Ago determination based on the variation 
of cell size with the content of radiogenic lead has been found to be quite untenable 
with observed evidence due to the varying state of oxidation of + ‘ to 11+® in 
natural uraninite and other factors influenced by the presence of certain elements 
in solid solution. 

The secondary uranium minerals identified in the coloured zones of Bisundni 
uraninite are fourmarierite (orangered), kauilitc (orange-yellow), clarkeilc (chocolate- 
brown) and beta-uranopliane (canary-yellow and dull yellow). Vandendriesscheite, 
fourmarierite (dull red), kasolite (brownish-yellow), clarkeite (dull brown), beta- 
uraiiophane (yellow) and meta-autunite (greenish-yellow) have been identified in the 
coloured zones of Gaya uraninite. 


34. Minerals of Northeastern Brasil. IV. Rutile Crystals from Itacuruba, 
Pernambuco. 

A. BHASKARA RAO, Recife, Brazil. 

Following are the interesting observations made on crystals of rutile from 
Itacuruba, of Pernambuco state. 

Prismatic crystals of rutile with a metallic luster, showing perfect cleavages and 
a deep brownish red colour, give a yellow streak. zVlong the perifery, as zoning 
with the crystals, is fine to medium granular deep reddish black nigriue (?) giving 
a black streak. Along the cleavages are noted platy intergrowths of the same dark 

III—33 
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mineral, resembling ilmenite, but with black streak. Both the zoning and inter- 
growii minerals have a lower hardness than rutile. 

It is suggestive of a possible “growth zoning” due to substitution of titanium 
by iron, with a mixed crystal or solid solution relation between rutile and nigrlne. 


35. Scheelite—^Powellite Variation. 

A. BIIASKARA RAO, Recife, Brazil. 

Characteristic parageuesis of scheelite from Nhl Brazil includes calc-silicates such 
as epidote, vesuviauite and grossularite, together with sulphides, molybdenite, chalco- 
pyrite, and pyrite. During the extraction of tungsten ore from the gangue,’always 
molybdenite is recovered. 

Fluorescent colours of scheelite ore are light blue to yellow, and white. Blue is 
characteristic of sclieelite, while the others are due to the presence of molybdenum in 
scheelite, thus giving rise to powellite. 

Powellite is seen to be grading white to yellow in different proportions. It is 
thus possible that there exists a variation between scheelite and powellite, probably 
giving rise to other varieties in between. 

Also it might be noted that oxidation of molybdenite and the consequent substi¬ 
tution has resulted in the formation of powellite. In addition, nietasomatic diffusion 
operating in small distances might, as well, have given origin to the probable 
scheelite-powellite variation, as the scheelite mineral deposit here has been con¬ 
sidered as the resultant of contact metasomatism. 


36. Minerals of Northeastern Brazil. 111. Pinguite. 

A. BHASKARA RAO, Recife, Brazil, 

I'his paper presents some observations on Pinguite, collected from Borborema 
pegmatite region of the Northeast of Brazil, 

A hydrated silicate of ferric iron, it is a rare sample with greasy green colour, 
and soapy feel. Massive in habit, it has a very low hardness, and is easily scratched 
by finger nail. The specific gravity is about 1-78, and is varying due to the presence 
of limonitic patches, 

Dana considers it as a variety of chloropal, while Hey records it as ‘really a 
member of the chlorite family’ though he conceeds ‘. , But some pinguite is 
chloropal”. From the X-ray photograph, the d—^values of the intense lines are as 
follows: 15-3; 4-54; 1-515. As the chlorites are characteristic of the 14 KX basal 
spacing, this pinguite is not included in the chlorite family. 

A comparison is made with notronite, another variety of chloropal, and great 
similarity is observed in the interplanar spacings : 15-4; 4-56; 1-518, Thus this 
sample is considered as the variety of chloropal. 

The dehydration values are also found similar with Nontronite where the greater 
percentage of water is eliminated before 600°. 


37. Minerals of Northeastern Brazil. VI. Fluorescent Minerals. 

A. BHASKARA RAO and JUDSON DA CUNHA E SILVA, Recife, Brazil. 

Several minerals of the Northeastern Brazil show fluorescence. A study of them 
under short wave U-V, Lamp. (2537 AU) enable a preliminary classification of the 
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radioactive species, along with the tungstates. Others such as apatite, zircon, 
fluorite, and calcite also show their colours differently. 

Phosphouranylite : dull orange 

Autunite and 1 „ . , 

Meta-Autunite } yellowish green 

Gunimite : Dull orange 

(?) Uranospinite and Uranocircite : bright greenish yellow 
(?) Johannite : Brilliant green 
Monazite : bright orange 
Zircon : Orange (on the surfaces) 

The tungslates are ; 

Scheelite : bright gentle blue 
Powellite : white to yellow 
Others are 
Calcite ; Brick red 
Apatite ; greenish tints 
Fluorite : dull whitish violet. 

The rare earth element such as Y in calcite; Th in Zircon; Ce metals in apatite, 
are considered to cause this phenomenon. The tungstates show variation in this 
property due to the substitution of W by Mo. The other rare minerals have not yet 
been otherwise identified. 


38. Micro-indentation hardness of some ore minerals. 

SRIPADRAO KIDPADY, Nagpur. 

The precise determination of the hardness of ore minerals can be extremely use* 
fnl in their identification. The Murdoch and the Talmage hardness scales, hitherto 
used by mineragraphers have not been found to be entirely satisfactory. The micro- 
indentation hardness testing which is widely used by metallurgists, has been now and 
then applied to the evaluation of the hardness of minerals in the past, but not very 
successfully. The introduction of excellent miniload hardness testers in recent years, 
has now placed in the hands of the mincragrapher, a tool whose usefulness cannot be 
doubted. The Vickers hardness determiiied on polished specimens of certain man¬ 
ganese and other ores has proved to be quite dcijendable. The range of accuracy 
is plus or minus 3 to 4 per cent. The Vickers values for certain ore minerals have 
been reported. 


39. Differential Thermal analysis of Coal from Bukbuka Seam near Khalari, North 
Karanpura Coalfield, Ranchi District. 

BANKIM MUlCHivRJBH and AJAY BASU, Jadavpur. 

Differential Thermal Analysis of the coal from Bukbuka seam. North Karanpura 
Coalfields, near Khalari (23® 39': 85® O'), Ranchi District, was carried out under 
carefully controlled conditions, to study the thermal criteria characteristic of the coal. 

The thermal curves obtained give (i) an endothermic peak at 120®C, which occurs 
dde to dehydration of the coal; (ii) a low temperature exothermic peak at 200®C 
which lies between dehydration and start of devolatilisation. • The cause of this re¬ 
action is not very apparent but may be attributed to the oxidation of the coal; 
(iii) two endothermic peaks at about 520°C and a little over 600®C, these being the 
primary and secondary volatile loss peak temperatures respectively. The presence 
of these two volatilisation peaks is indicative of the plasticity of the coaU 
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The above peak temperatures reveal the cvjal to be of medium to high volatile 
bituminous type. The characteristic 400°C exothermic peak is absent, which may 
be due to dissimilarity in the caking and plastic character of the coal. 

Un proximate analysis the IJukbuka coal gives : Moisture—6-45%, V.M.—34-92%, 
Ash—18-54%, F.C.—39-09% and the coal is non-caking and slightly swelling, which 
go to corroborate the findings by IJ.T.A. 


40. Ore-microscopic Study of the Manganese Ore-minerals of Gowari Warhona, 
Chhindwara District, M.P. 

S. P. DKSHPANDIC, Nagpur. 

The paper gives a detailed accomit of the ore-microscopic study of the manganese 
ore-minerals collected from Gowari Warhona, Chhindwara district, M.P. The ore- 
minerals identified in iiolished sections are liraunite, Sitaparite, Hollandite and 
Psilomelane. In addition, an unidentified mineral is described. The problem of its 
nomenclature lias been fully di.scussed and it has been tentatively identified as Alpha- 
vredcnburgite. 

The typical ore of this area show's a cr 5 ’stalloblastic banded texture. Bauds of 
Hollandite on one hand, and those consisting of Braunite, Sitaparite, and the un¬ 
identified mineral on the othei, alternate. X'nu.sufil textural features, like the vein- 
ing of Hollandite and a gangue mineral by Sitaparite, Braunite and the unidentified 
mineral, have been described along with the more common textures like the Braunite- 
Sitaparite lamellar intergrowth. The mineral paragenesis, based on the textural 
features, has been drawn up as follows ; Hollandite, Braunite (in part), Sitaparite. 
The unidentified mineral, Braunite (in part), Psilomelane. 


41. Dcpthwise variations of Silica, Alumina and Iron Oxides in Fireclay Deposits. 

AMITA\^A DUT'J', Giridih. 

Fireclay deposit in Belpahar (Dt. Sambalpur) shows preferential leachings of 
SiOj, AljOj and I'ejOj resulting in enrichment zones of F'e_jOj on top followed depth- 
wise by alumina underlain by silica rich zone. Iron Oxide .shows a maxi¬ 
mum concentration of 14% within usually 14' from the surface but falls to 1 to 2% 
at about 25'—the level of underground water. In alumina zone where clay is non¬ 
plastic, alumina varies from 36 to 38% and silica from 42 to 48%. In silica rich 
zone clay is plastic and alumina falls to 24% but silica ri.ses to 56%. The inter¬ 
mediate position between alumina and silica rich zones reports alumina from 29 to 
32% and silica from 49 to 52%. The composition of clay becomes constant below the 
underground water and clay becomes jion-plastic. 

The data calculated on thermodynamic basis by the author suggest a ten to 
fifteen limes higher solubility of silica than alumina and ferric oxide at Ph of 7-2. 
This accounts for the selective leaching in Belpahar where seasonal fluctuation of 
Ph is from 7 (winter) to 8 (summer) and solubility of silica is 2 gr/gall at Ph 7 but 
0-62 at Ph 8 with alumina constant at 0-14 gr/gall, 

Evidences suggest the formation of clay from shale associated. 


42. Differoitial Thermal onolym curves of prepared mixture* of Clay Mineral* 
obtained with a portable D.T.A. Unit. 

A. G, BHUSARI, Nagpur. 

This paper presents the Differential Thermal Analysis Curves for the prepared 
mixtures of the following standard clay-minerals : Kaolinite, Dickite, Pyrophyllite, 
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Montmorillonite, Hectroite and Halloysite. The curves were obtained with a portable 
differential thermal analysis unit and are quite reprotlucible. A brief discussion of 
the curves obtained and their usefulness in the rough quantitative estimation of the 
conunon ingradients of clays is outlined. 


PETROLOGY 

43. A Note on the Petrology and Origin of Ultramafites of Nausahi, Keonjhar, 
Orissa. 


O. P. VARMA, Dhanbad. 

The iiUraiiiafites occur in a continuous belt trending roughly N-S for about 2 
miles, with a maximum width of a little less than half a mile SE of Hill “1343”. 
From about a quarter of a mile west of Sankona village their outcrop extends north¬ 
wards across the low-lying regions anil then, rising gradually along the southern 
Hanks of the Hill “1343”, abuts against green quartzites on the north-northeastern 
spurs of the lull east of Phuljhora Huli. 

These rocks present a striking example of magmatic differentiation of a slowly 
cooling ultramafic magma resulting in the development of a great variety of ultra- 
mafic rocks. »Some of the nx'ks are almost monomincralic, being composed either of 
olivine or orthopyroxenes with only trivial amount of accessory chromite; others 
consist of various combinations of these minerals with clinopyroxenes, while rocks 
composed of ferroniagnesian minerals with subordinate plagioclasc are also widely 
represented. The ultramafites have suffered extensive mineralogical transformation 
and hydrothermal alterations. 

In the field the ultramafites form an independent and conspicuous geological 
unit containing different groups of rock-types which occur as separate masses or 
dykes within the belt; transgressive relationship of the ilyke-Iike masses of eiistatite- 
bronzitc rock towards the adjacent kindred typies is a noteworthy field-feature. 
Specimens displaying sharp contacts betw'een the completely seriientinized rocks 
have been observed. These evidences together with several other observations cited 
in the paper suggest that the rocks confined within the limits of the ultramafic belt 
are derivatives of a .single originally homogeneous magma of ultramafic composition 
which differentiated at depth, the fractions being subsequently forced upwards into 
their present position. 


44. On the Epidotisation of the Felspars of the Anorthosites from Barabar, Gaya 
District, Bihar. 


R. N. PROSAD, Patna. 

The phenomenon of epidotisation has been studied in the Anorthosites from 
Barabar (lat. 25° F; long. 85° 3') in Gaya Dt., Bihar. The assemblage of rocks in 
the Barabar hills comprise of a coarse grained granite, gabbro and a deposit of Iron 
ore. 

In an earlier communication the author has already discussed their petrography 
(1959). 

When fresh the rock is predominantly composed of plagioclase with some horn¬ 
blende, biotite, spheiie, apatite and little or no epidote. Incipient crystallization of 
epidote has been initiated at certain places by the hydrothermal solutions and other 
volatiles in the fractures or cleavages produced due to cataclasis. Later on much 
epidote has formed at the expense of plagioclase. In agreement with Horpum .(1954) 
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epidotisation is thought to be concomitant with the chloritization of the hornblende, 
bately the felspars have been shattered and largely saussuritized and the rock con¬ 
sists of zoisite, clinozoisite, epidote with some grains of scapolite and chloritized 
hornblende. 

The reworking of the Anorthosites by metamorphic agents has been reported 
from Adirondacks region and Bankura Dl. West Bengal. The mineral assemblage 
of Barabar agrees favourably with the Bankura Anorthosites but differs slightly from 
those of Adirondack. 

From the evidences it seems very likely that the metamorphic influences are 
of a later age than the formation of the Anorthosites. 


45. Agmatites of Muri-Silli-Jhalida, Ranchi and Purulia Districts. 

DII^IP KUMAR SUN GUPTA, Kharagpur. 

Agmatites of Muri-Silli-Jhalida, Ranchi and Purulia Districts, have been deve¬ 
loped from both ortho- and para- amphibolites and hornblende schists. The fragments 
ot agmatites are irregular and of various shapes and sizes. 

i'he foliation or schistosity (S.) of the different fragments is parallel to each 
other which in turn is parallel to the Sj-plane of the surrounding gneis.ses. They 
show regular gradation from practically unaltered basic rock to more or less granitic 
looking migmatite with ghost-like relics and basic clots. Both ortho- and para- 
amphibolites and hornblende schists have been traversed by replacement veinlels of 
surrounding granitic rock. Towards the contact with the gneiss, they show concen¬ 
tration of mafic minerals chiefly of biotite. 

' The relation of potash felspar to plagioclase and biotile, and of hornblende to 
clino-pyroxene, sutured contact of quartz against plagioclase, development of myrme- 
kite at the border of potash felspar, the poikiloblaslic textures resulting from the 
incorporation of earlier formed biotite within raicrocline porphyroblasts, are some of 
the evidences suggestive of replacement. 

Thus agmatites of the area are formed due to in siUi granitization of pre-existing 
ortho- and para- amphibolites and hornblende schists. 


46. On the Granitic Rock* Around Hatia, Ranchi District, Bihar. 

P. P. AGRA WAD, Patna. 

In course of sub-surface exploration during foundation testing of the site for 
location of the Heavy Machine Building Plant and Foundry Forge Plant at Hatia 
(Ivat. 23° 17' N; Dong. 85° 18' E), District Ranchi, about 160 drill holes were made. 
The representative samples of the drill holes throw sufficient light on the orogenesis 
and granitization of the terrain. 

Orogenesis and granitization have given rise to migmatite.s, banded-gneisses and 
granites. The extreme heterogeneity in composition of the granite-gneisses and niig- 
matites, the presence of lenses of quartzites, the widespread development of meta- 
crysts in the pelitie enclaves and their gradual conversion to granite-looking rocks, 
with still preserved ‘ghost’ relics, the highly isoclinal ptygmatically folded iiature 
of different rock varieties and development of porphyroblasts as augens in fhe 
gneisses, all indicate a syntectonic granitization of the pre-existing sediments. K-Al 
metasomatism at a late-kinematic stage is also accounted for the microcline meta- 
crysts (porphyroblasts ?) and myrmekites of the porphyritic (porphyroblastic ?) biotite- 
granite-gneisses of the terrain. 
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47. Significance of Mctamotpho$ed Basic Igneous Rocks in the Rakha Mines area, 
Singhbhum District, Bihar. 

M. V. N. MURTHY, Calcutta. 

Intense clouding of the plagioclase feldspars in a metadolerite core from Rakha 
Mines, and also in the Baraghattola picrite (Dunn and Dey, 1942, p. 361) which also 
shows clouding of the olivine and two-ply coronas, arc interpreted as indicating 
metamorphism of the basic igneous rocks under water-deficient conditions at elevated 
temperatures. The metamorphism resulted in the garnet-, staurolite-, and sillima- 
nite-bearing mica schists of the region. Development of chlorite from biotite and 
garnet, was later by wet metamorphism which also converted the basic igneous rocks 
into amphibolites and hornblende schists (showing chlorite, actinolite and zoisite; 
green schist or epidote-amphibolite facies). Detailed studies of the country rocks 
and intrusive rocks in this structurally complex region will enable understanding the 
complex mctamorphic history. 


48. Rutile and llmenite-Bearlng Pegmatite Veins near Gaurangdih, Purulia District, 
West Bengal. 

T. M. MAHADEVAN, Calcutta. 

The paper describes the occurrences of rutile and ilmenite met with in a number 
of localities within about 6 miles radius of Gaurangdih R. S. (lat. 23° 26' : Long. 
86° 46'), Purulia District, West Bengal. The mineral occurs in pegmatites and quartz 
veins that traverse the biotile-plagioclase (andesine)—gneiss and the associated 
hyperslhene meta-gabbros and less frequently the sillimanite-mica-schists of the 
area. Small amounts of ilmenite are also met with in some of the veins. The 
rocks of the area have been metamorphosed under conditions of the granulite facies 
and the presence of rutile-bearing veins in the area is in keeping with this setting. 

'rhe mineral occurs in good concentrations in some of the pegmatites and quartz 
veins and then constitutes over 5% of the rock by volume. It is suggested that 
detailed prospecting of the rutile-bearing veins may prove workable deposits. 


49. Similarity in the Trend of Activities of Components in Metamorphism and 
Igneous Process. 

AMITAVA DUTT, Giridih. 

The metamorphic zonal formations and igueotts differentiated products called 
here ‘cells’ show identical trends in their activity fields. To study them we first 
constructed the heat distribution curves, according to Schmidt’s method, as a 
function of time and distance inside an igneous body and across the country rock. 
Thermal conductivity was taken at 6x4-81x10-* joules/sec. heat capacity -t-1-36 
joules/sec. distance 1500 metres, density 2-6, distance interval 300 metres, tempera¬ 
ture 1000°C. The cool side of the body was taken at 50°C. Some popular but less 
significant data calculated are—temperature fall in 1355 hours is 75°C and only 
15°C in 200 metres at the initial stage but 100°C in same distance at final stage. 

Plotting of approximate positions on them showed formations of successive over¬ 
lapping encrustations around the initial rock at about the same and later period. 
These encrustations represent the metamorphic and igneous ‘cells’. 

The ‘phase space* comprising all the cells was theoretically constructed as 
lilt/ (t, p, c) ds. This revealed the following successive activities of the components 
starting from low to high temperature : (Si-Al-Na-K), (Si-Al-Ca-Na), (Si-AI-Fe-Ca), 
(Si-Al-Mg-Pe), (Si-Al).. 

Phase Rule analyses also confirm the above. 



260 


Proc. 47th Ind. Sc. Cong. : Part III: Abstracts 


50. ‘The Occurrence of Pyrophyllite in the Schists of Hirakud*. 

D. N. RATH, Cuttack. 

At the foot of Janira Dungri (21° 32', 83° 54') near Hiraknd occurs a thin band 
of highly foliaceoiis schistose rocks with reddish while to greenish • colours 
and greasy feel. These rocks show a well-developed schislositj' and contortion 
with a foliation direction roughly parallel to NW :SE. 'J'he associated rock types 
include quartz-sericite schists and schistose quartzites. TTiider the microscope 
pyrophyllite occurs as scales with parallel extinction and third orcier polari¬ 
sation colours. The quartz grains lie in between the pyrophyllite folias. A Spectro¬ 
scopic analysis of the rock revealed the absence of magnesium and confirmed 
the presence of pyrophyllite. The quartz grains are crenulated and exhibit undulose 
extinction due to lateral movements and crushing. The origin of the pyrophyllite 
may be attributed to the alteration of the felspathic constituents and subsequent 
appearance due to hydrothermal action and shearing movements of the schists. 
The.se became felspathi.sed during the intrusion of the granites which in due course 
favoured the growth of pyrophyllite. 


51. Blank Petrographic Forms for Routine Description of Rocks. 

P. G. DOWIE, Madras. 

In the preparation of geological reports, the chapter on Petrograph}' has to deal 
with one important aspect, namely Lithological Characteristics of rocks. For this 
a large number of hand sivecimens and micro-sections will have to be examined. 
So far the author is aware, there is no Blank Petrographic Form .suited for this 
purpose. As .such a form will be greatly beneficial to university students, research 
workers, field geologists and consultant geologists, the author has evolved one. He 
has also appended another form (copy) with simple instructions for filling in and a 
third one to show a sample filled in form or report. 


52. Development of veins and segregations of anorthite in Calc-silicate rock near 
Bagalia R.S., Purulia District, W. Bengal. 

T. M. MAHADRVAN, Calcutta. 

Anorthite (.\n 94%) forms coarse segregations and small ai)litic veins in a band 
of calc-silicate rock about 2 miles S-W of Bagalia Railway .Station (23° 26' : 86° StK). 
The band forms a concordant body in .steeply dipping granitise<l biotite-gneisses 
which are profusely permeated by potash-felspar peginalites. 'I'lie calc-silicate rock 
consists mostly of diopside (about 70%) and anorthite (.\n. 94%) (24%) and small 
amounts of calcite, sphene, scapolite, graphite, biotite and zoisite. In the segrega¬ 
tion and veins, which mostly consist of anorthite (An 94) less than 10% is consti¬ 
tuted by diop.side, scapolite, apatite, biotite and .sphene. 'I'hese, however, form coarse 
crystals. 

The rocks of the area have been metamorphosed under conditions of the 
granulite facies, 'fhe mineral phases in the veins are identical in composition with 
those in the body of the calc-silicate rock. It is concluded that the .segregations and 
veins have developed as a result of metamorphic differentiation, facilitated by high 
temperature.conditions, which, perhaps, prevailed over abnormally long periods, and 
the availability of much aqueous solutions from the pegmatites in the enclosing 
gneisses. Absence of laminated or directional structures in these rocks suggest that 
direct componental movements had very little influence in bringing about the ‘inter¬ 
nal diflerentiation’ observed. 
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53. Chemical Analytes and the Charnockite Series. 

C. GUNDU RAO, Bangalore. 

Statistical analysis of the associational tendencies in the several oxides with 
respect to silica in the rocks of the Charnockite Series both in India and abroad 
has revealed certain important results. The charnockite series of Mysore and of 
Varburg district. Sweden w^hich have been claimed to be of complex metamorphic 
origin show associational tendencies of several oxides with silica similar to those 
observed in normal undoubted igneous suits. The rocks of the Uganda—region, N. 
Africa, are in disagreement with the oxide distributions found in normal igneous rock 
series. In case of rocks of the other regions, the results of the present study are 
consistent with the proposed hypothesis for their origin. If it is suggested that 
there are no essential differences in the oxide distribution between normal igneous 
rock series and the granulite facies rocks, then the results of the Uganda rocks are 
in disagreement with such a view. On the other hand, if it is supposed that there 
are essential differences in the behaviour of the oxides in these two different group 
of rocks, then are the Mysore and Varburg rocks really metamorphic ? 


54. Trend of Differentiation in the Gabbro-Anorthosite Suit of Rocks from 
Nausahi, Keonjhar District, Orissa. 

S. DKB and KANAI UAU CHAKRAVARTY, Calcutta. 

Regular mineralogical, chemical and textural variation have been found to exist 
in the gabbro-anorthosile suit of rocks, occurring in the Bula hill range near the 
village Nausahi (21° 1C' 30" N : 86° liy 30" K), in the Keonjhar district, Orissa. 
Gabbro-anorthosite suit is composed of the following rock types : Dunite-Peridotite, 
Enstatite Melacolite pyroxeiiite, Gabbro (Epidiorite), Gabbroic-Anorthosite, Anor¬ 
thosite and Granophyre. Besides these chromite and vanadium-bearing titaniferous 
magnetites also occur in dunite-peridotites and gabbro-aiiorthosites respectively as late 
magmatic intrusives. The whole suit was intruded into the archacan quartz-mica 
schists. The succession have been established, from older to younger, as follows : 
Gabbro (epidiorite)—Gabbroic Anorthosite—Anorthosite—Granophyre (?)—Dunite- 
Peridotite—Chromites—Enstatite—Melacolite pyroxenite—Magnetites. 

Chemical analyses of the unaltered rocks revealed the regular increase in SiOj, 
FeO, AljOj, KjO, CaO, Na^O etc. and decrease in MgO and Cr^Oj from the ultrabasic 
to the acid variant. The composition of plagioclase varies from Abj^An,,, in melaco¬ 
lite pyroxenite to Ab^^An, in Granophyre. Microscopic examination showed the pre¬ 
sence of olivine, enstatite and chromite in all the three varieties of ultrabasic rocks, 
and of melacolite in pyroxenite, gabbro, and anorthosites. The textural relation 
between plagioclase and pyroxene also showed a regular change. Micropegmatites 
were found in the interstices of gabbro in some cases, which are Avell developed in 
the Granophyre. 

From the field and laboratory studies the authors came to the conclusion that 
all the above rock types comprising the gabbro-anorthosite suit of Nausahi, are 
consanguineous, and were derived from the slightly under-saturated basic magma, 
from which the magnesium and chromium-rich portion settled clown at the first 
instance to form the ultrabasic rocks. The silica, calcium, aluminium and alkali 
rich portion, which was left behind, were differentiated in situ to give rise to the 
basic and acid parts. The ultrabasic rocks were later intrued into the gabbro along 
the contacts or along locally developed fault zones. The idea of consanguinity was 
confirmed by the spectroscopic analyses of a few rock samples, which showed the 

III—34 
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presence of certain rare elements like chromium, vanadium and scandium in dunite, 
gabbro and graiiophyrc. The whole magmatic history of the area can thus be sum¬ 
marised as follows : 

2nd fraction —Gabbro—Gabbroic Anorthosite—Anorthosite—Granophyre 

(rich in SiOj, AljO,, —Magnetite. 

Cao, KjO, FeO etc.) 

/ 

Jdagma 

1st fraction —Dunite-peridotite—Chromite—Fnstatite — Melacolite pyro- 

(rich in MgO, Cr^O, etc., xenite. 
and deficient in SiO,) 


55. The Field Relationship Between the Charnokites and the Banded Gneisses 
of the Kondapalle Area. 


S. BAIyAKRISHNA and CH. LREIvANANDAM, Hyderabad. 


During the coarse of a detailed field investigation in the Kondapalle area, banded 
gneisses are occasionally observed in the massifs of the chariiokite. Pink and grey 
varieties of gneisses are noticed in the area, the former predominating the later. 
The gneisses are often noticed to be associated with pegmatitic intrusions, which 
generally have a N-S to N.R.-S.W. trend. The contact between the two is not one 
of knife edge, but all sorts of gradations can be seen from a pure pegmatite through 
parallel banded gneisses, contorted gneisses and migmatites to a pure chariiokite. 
The gneisses do not have any specific trend and their areal extent is very much 
limited. It is surmised that the pink and grey banded (granitic) gneisses are 
produced due to the reaction bctw'cen pink and grey pegmatitic intrusions respectively 
with the charnokites. Further it is interesting to observe the gneisses invariably 
occurring in the vicinity of pink pegmatites, although it is not so common with 
the grey pegmatites. Further studies in the field and in the laboratory are in pro¬ 
gress to establish the relationship between charnokites and banded gneisses. 



56. Basic Dykes Around Neral. 

R. B. GUPTE, Nagpur. 

Several groups of basic dykes occur intruding the Deccan Trap lavas between 
Bombay and Poona. One of these, consisting of twelve dykes occurs around Neral 
(Dist. Kolaba, Bombay). The dykes run in two main directions approximating to 
R-W and NPl-SW. Most dykes outcrop for short distances only ranging from a 
couple of hundred meters to a little over a kilometer. Only the large ones which 
occur as spines of hills and ridges are exposed over several kilometers. They range 
in thickness from half a meter to 40 meters and some dykes show variations in 
thickness when traced laterally. All have developed prismatic jointing. Except one 
dyke which is a typical medium grained dolerite, all resemble compact basalts. 
Some are very fine grained and nonporphyritic. Others show porphyritic texture 
with pfaenocrysts of plagioclase in an aphanitic groundmass. Size and number of 
phenocrysts vary from dyke to dyke. Usually marginal portions are finer grained 
and contain a smaller number of smaller phenocrysts than central portions. Under 
the microscope they show typical basic composition with labradorite, monoclinic 
pyroxene, fresh and altered olivine, and iron ore. In most cases age relationship 
is not clear, intersections of d^kes bein^.concealed by superficial deposits. 
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S7. A Petrochemical Note on the Granitic Rocks of Singhbhiun and Adjacent Areas. 

AJIT KUMAR SAHA, Calcutta. 

A critical review of the available mineralogical-textural data and 12 chemical 
analyses reveals striking miueralogical, textural and chemical contrasts between the 
Singbhum granite on the one hand, and the biotite granite-grauophyre of South 
Dhalbhum, soda granile-gianophyre along the copper belt thrust zone of Singbhum, 
on the other. The Singlibhum granite is characterized by the presence of epidote as 
constant accessory, relatively high proportion of CaO, normative and modal quartz 
below 30%, scarce magnetite, and absence of any copper minerals. The soda granite- 
granophyre-biotite granite group of rocks contains a fair proportion of magnetite as 
constant accessory, normative quartz over 30%, occasional copper minerals, a smaller 
proportion of CaO and no epidote. Tlie Niggli values, cjfm and alk for the two 
groups of granites, when plotted against the si values, lie in two separate series; for 
the same si value, the Singlibhum granite has distinctly higher c jjm and alk values. 

Ivack of any gradation between the two groups of granites and the tendency of 
some of the variations within the two groups to lie in distinct series favour the 
possibility that the emplacement of Singlibhum granite and that of the soda granite- 
granophyre-biotite granite groups occurred in separate orogenic periods. 


58. On the Nature of the Basic Inclusions in the Nepheline Syenites of Mount 
Girnar Saurastra. 


S. C. CHATTERJE15, Patna. 

In this paper the microscopic characters of the basic inclusions in the Girnar 
nephcline-syenites have been described. These are of the following two types :— 
Ilyperstheiic granulites. Hornblende-gneiss. 

The nature of the inclusions suggests a much older age for the Girnar 
massif than the supposed post-Deccan Trap age. It is suggested that the rocks 
may be of the same age as those of the Mundwara ring complex. 


59. Predictability of the Sequence of Mineral Formation on the Basis of some 
Statistical Mechanical Principles. 

AMITAVA DUTT, Giridih. 

When a system of known components cooling from high to low temperature 
under constant total pressure and total concentration is left undisturbed by any 
external agencies it tends to attain equilibrium conditions in time according to 
Boltzmau’s H-theorem. 

A relation showing the probable value of the total energy of such a system was 
first obtained. It was then further deduced to show the variations of activities of 
the components in a cooling condition as a function of time. The equilibrium dis¬ 
tribution law of Fermi-Dirac was applied. The final mathematical relation broadly 
suggests the following : (1) the probability is that the activity range of higer N/Vm® 
components will be shorter and relatively more inert (N-Valency electron, V-Volume, 
me—ttiass of electron). (2) the chance of finding the system in a given range will 
be high for the high N/Vm® components. 

The range of activity somewhat determines the differentiation products. The 
above observations suggest that relative inertness of components, the sequence of 
formation and the stability of minerals may be guided by N/Vm® values, of the 
participants. They somewhat conform to what we actually note in igneous differ^ 
entiation products and to some extent in metamorphic zonal tendencies. 
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S9A. A Note on the Grindability Tests of the Karo Seam in the East Bokaro 
Coalfield, Bihar. 


S. M. CASSHYAP, Aligarh. 

The Karo seam is an important coal seam of the East Bokaro coal-field. It 
belongs to the basal part of the Barukar formation of Gondwanas. 

Some grindability tests have been performed on the coals of Karo Seam, follow¬ 
ing the standard Hardgrove method. Determinations of proximate analyses on the 
same samples have also been carried out in order to correlate the Hardgrove 
Grindability Index with their chemical constituents. 

The coals of Karo seam are low in moisture. They are medium volatile coals 
and are slightly richer in ash content. The Hardgrove Grindability Index (HGI) for 
these coals varies from 60 to 78. There is a tendency for the HCI to decrease with 
increase of both the moisture as well as the volatile contents. Similar relationship 
with ash docs not appear to be very distinct. 

With this range of Grindability Indices it may be suggested that the coals of 
Karo seam in general are of medium rank and also that they can be subjected to 
pulverisation without much difficulty. 


SEDIMENTOLOGY 

60. “Size—Parameter of the Tura Sandstone, Assam". 

D. N. D. GOSWAMI, Gauhati. 

f 

The mechanical analysis of the Tura sandstone are represented by the help of 
the cumulative and frequency curves. The size parameters are the quartile 
measures, moment measures, measures of dispersion and skewness and kurtosis. 
The scale is u.sed. 

Quartile measures show that the median diameter varies from 0-25 to 0-35 mm. 
and the sediments are well sorted. The quartile skewness is within the range of 
0-05 to 0-10 towards left in the scale. 

The most frequent diameter of the distribution and the centre of gravity are 
•25 mill, and -25 to *42 mm. 

The range of the spread lies within 0-2634—0-220 mm. 

The sandstone is skewed within the range of 0-0194 to 0*1035 mm. As the value 
of the kurtosis, that is B^—3=-fve, the sandstone is leptokurtic. 


61. On some sedimentary structures in the dolomites in the Almora district, 
Uttar Pradesh. 

M. R. SUBRAMANYAM and R. S. JAIN, Calcutta. 

During the geological mapping of parts of the Almora district some interesting 
structures have been noticed in the dolomites. 

The dolomites form part of the Garhwal Series and are exposed as thrust blocks 
or sheets, overlying slates and shales, and overthrust by quartzites, in a tectonic 
window bounded by later thrusts. 

The light grey coloured, fine grained and locally cherty and brecciated dolomite 
show characteristic banding with alternating silicious layers. At places these sili- 
cious bands curve round to form rings which stand out prominently on weathered 
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dip slopes. The rings vary in diameter from 3 to 10 centimetres and are regular 
and closely spaced. In cross section, at right angles to the bedding, the appearance 
is like that of a pile of saucers in vertical columns separated from neighbouring 
columns by silicious filling, simulating healed slip planes. 

The structure appears to be a pene-contemporaneous sedimentary feature, per¬ 
haps later modified by deformation. They are somewhat similar to the “convolute” 
bedding described by Kueiien and others. 

The structures are significant in that they suggest the dolomites to be a clastic 
rather than a chemical deposit, and they indicate correct tops of the beds since the 
coficave sides must be top facing during deposition. 


62. On Gravel Deposits from Baripada, Mayurbhanj District, Orissa. 

G. C. CHATERJI and P. G. ADYAI^Kx\R, Calcutta. 

Good deposits of gravel suitable for use in shrouding tubewells occur in the 
Sadar subdivision of Mayurbhanj district, Orissa. Three of these deposits which are 
economically more important cover a total area of about 1-60 square miles. They 
are located on the nortli-ea.st, ea.st, and ea.st-south-east of Baripada town 
(2P 56' : 86° 44'; 73-K/9) within a radius of six miles. In these three deposits the 
reserves of the more commonly required size grades, 1/16" to 3/8", has been 
estimated at 40 million cubic feet. Deposits of minor significance are located in the 
Kathagandia State Reserved Forest as well as near the villages of Baisinga 
(21“ ay : 86° 55'; 73-K/14) and vSaramala (21° 46' : 87° 03'; 73-0/1). All these deposits 
have been assigned a Plio-Pleistocene age. 


63. Notes on Sand dunes of Balasore Coast. 

H. N. vSIDDIQUIE, Calcutta. 

The paper presents the results of a study of twenty samples of dune sand 
collected from different loc'alities in the Balasore Coast 

It is possible to distinguish series of sand dunes old and new, in the sand 
dune belt of Balasore. 

All the dune sands are well sorted, their coefficient of sorting ranging from 1-2 
to 1*4, skewness 0-74 to 1-81, kurtosis 0T9 to 0-27. The older dune sands can be 
distinguished from the newer dune sands by their coarseness, median size in the 
case of former is 1/8 mm. and in the latter 1/16 mm. 

The specific gravity of the dune sand varies from 2-6 to 3-31, depending on the 
percentage of magnetite and total heavy minerals, w’hich vary from 0-6% to 41%. 
There appears to be a tendency for the heavy minerals to be concentrated on the 
leeward side. Also on a regional basis the concentration of heavies increased to¬ 
wards 'the west. Samples showing negative skewness have a higher percentage of 
heavy minerals. 

The non-opaque heavy minerals are kyanite, sillinianite, andalusite, staurolite, 
tourmaline, epidote, zircon and garnet, which suggest their derivation from a high 
rank metamorphic terrain. 

The extension of the sand dunes over a wide belt in the Balasore district can 
be explained by the regression of the sea in stages which led to the formation of 
ditferent sets of dunes. 
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64. Subsurface Geology and Tectonic Framework of Sedimentation in tke 
Crescentic Coastline off Balasore (Orissa). 

G. C. CflATTKRJI and K. V. RAGHAVA RAO, Calcutta. 

This paper discusses the investigations on the subsurface geology of thejcountry 
adjoining the crescentic coastline of Balasore. Materials for the study were collected 
during exploratory ilrilling operations in Orissa. 

Besides the known alluvial, deltaic and littoral environments of deposition, the 
study has brought to light epineritic and infranerilic marine environments in a 
roughly live-mile wide belt of which the upper fringe lies about three miles east of 
the crystalline outcrops of the area. 

The sediments associated with the marine environments are characterised by 
bluish gray, greenish gray and dark gray clays, sand sheets and bands of gray fine 
grained limestones rich in benthoiiic invertibrate fauna (brachiopods, molluscs and 
corals). The clay beds associated with and overlying the limestone bands, contain 
vertebrate fauna (fish teeth). 

On the basis of the lithogenetic studies,—the organic controls still to be com¬ 
pletely worked out, the areno-argillaceous members, characterised by the fossili ferous 
limestone partings are tentatively correlated with the Minhagalkanda Miocene for¬ 
mations on the southeast coast of Ceylon. Mottled and brown sandy clays depo¬ 
sited on the marine sediments in a few places, are correlated with the clayey sand¬ 
stone facies of the Cuddalore and Rajahmundry formations. Well defined but in¬ 
consistently spread horizons of subrounded gravel are superincumbent on the above. 
The.se are met with at depths less than 300 feet and are tentatively considered to be 
Pliocene or later in age. 

Following the classification of techtonic elements adopted by Kueneu, the authors 
postulated a ‘Nuclear Basin’ along the eastern fringe of the Chota Nagpur Plateau, 
which governed the sedimentation in this belt during the Tertiary Era. The exten¬ 
sion of the same depression into the crescentic bay off Balasore, facilitated quiet 
marine environmental sedimentation in the Miocene period, and later estuarine 
sedimentation. 


65. Sedimentary Boudinage Structures in the Narji Limestones of Kurnool System. 

K. V. G. K. GOKIIALE and T. C. BAGCIII, Kharagpur. 

Lenses of siliceous material have been observed along the bedding planes in the 
Narji limestone, near Kalava (15° 37'; 78° 12'). The lenses show pinch and swell 
structures and resemble boudinage structure. Such structures have been reported 
in past, in different limestones and shales [Newell et al (1953); Osmond (1956); Me 
Crossan (1958)]. The present discussion comprises a detailed account of the struc¬ 
tures exhibited by the siliceous layers within Narji limestone, with a probable expla¬ 
nation of their formation. 

The boudins, at places along their margins, are bounded by small vertical 
cracks which are filled in by calcareous material. On the surface, the lenses show 
tensional ci'acks, which might be formed due to the friction at the interface during 
flowage of the calcareous material, and its drag against the comparitively coarse 
grained less plastic siliceous layer. The authors are the first to report such structures 
in Narji limestones of Kurnool System. From the laboratory and field evidences, 
it is believed that the siliceous material has been deposited as thin layers aand- 
wiched between the calcareous sediments and is pulled apart by the laterally moving 
plastic limestone, when subjected to compaction. Continued compaction and pene- 
contemporaneous deformation bave later modified these structures. This idea is 
further supported by the characteristic absence of replacement features in the sili¬ 
ceous layers within the limestone. 
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A note on the mottled limoitone ol Guptoawor, Koropiit, OHmo. 

S. ACHARYA, Cuttack. 

The author had the opportunity of visiting the Gui)teswar caves of Koraput dis¬ 
trict, Orissa. It is situated at a distance of twelve miles from Baipariguda which 
is on the Jeypore-Malkangiri road. The rocks of this region consist of limestones, 
shales, and quartzites the first two being more common and they all are of cuddapah 
age. The Gupteswar hill is entirely of limestone and has caves where stalactites 
and stalagmites have formed and one of which is worshipped as I/ord Shiva. The 
limestones, older than the Gupteswar one, is separated from it by a ferruginous shale 
of about KXy thick. This older limestone which is best developed at Sirivada is 
conspicuous by its mottled structure that is present throughout the entire length and 
breadth of it. This limestone has a much higher MgO content than Gupteswar 
limestone and this seems to be due to dolomitisation. An attempt has been made 
as to the factors those might have helped dolomitisation. 


67. Microstylolites in Vindhyan Sandstone. 

S. M. MATHUR, Calcutta. 

Some microstylolites were noted for the first time in the quartzite belonging to 
the l/ower Rewa Sandstone formation of the Upper Vindhyan System. In hand 
specimen the stylolites appear as ferruginous streaks running across the quartzite. 
Close examination under a hand-lens shows that these streaks are wavy, and in 
thin section under a microscope they appear as typical stylolite seams. The pres¬ 
sure-solution theory of stylolite formation applies in this case also. 


68. An unusual occurrence of Selenite in the Alluvium of the Jalaun District, U.P. 

S. M. MATHUR, Calcutta. 

Gypsum has been reported in the past to occur at several localities in the 
various of streams flowing through the alluvial plains of a few Bundelkhand dis¬ 
tricts, at shallow depths. However, the author here reports some occurrences of 
selenite variety of gypsum at depths ranging up to 275 feet in the alluvium of 
certain localities in the Jalaun district quite far away from stream causes. In a 
tube well sunk in Orai town, gypsum was brought up by the drill from about 250 ft. 
depth from the surface. In a dug well at Ata village, clear selenite crystals were 
obtained in abundance upto a depth of 105 feet. It is suggested that selenite may 
have been formed by authigenic growth in the alluvium, which may represent here 
the shore clay of a salt water sea or lake in the geological antiquity. The simple 
explanation of earlier observers that the gypsum in clay was formed by the action 
of water containing sulphuric acid reaching on the carbonate of lime in the alluvium, 
does not appear to hold good in the present case. 


69. Turbidites and Sedimentary Structures from the Chaibasa Stage, Iron-ore 
Series (Singhbhum District, Bihar). 

S. M. MATHUR, Calcutta. 

The Chaibasa stage of the Iron-Ore series in the Singlibhum district has been 
described by previous workers as being composed predomina:6[tly of mica- and 
hornblende-schists. However, recent examination by the author of some sections 
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near Raklia Mines and Ghatsila has shown that the bulk of this formation is com* 
posed of graywacke together with interstratified mica-schist. Hornblende-schist is 
actually absent or present in very small quantity in the outcrops examined. The 
graywacke is full of sedimentary structures that are formed by the action of turbidity 
currents. These structures are being rejwrted for the first time. Graded-^edding is 
commonly observed. Examples of convolute laminations, slump structures, load- 
casts, fine current ripples, scour-and-fill structures are extensively seen. The dis¬ 
covery of these graywacke and sedimentary structures throws new light on the 
structure, palaeogeography and metamorphism of the rocks of this area. 


ECONOMIC GEOLOGY 

70. Geology, wall-rock alteration and parageneaia of aulphide ores of Daribo 
Copper Mines, Rajasthan. 

J. K. PARIKII, N. V. R. SUBRAIIMANYAM and K. R. RAGIIU NANDAN, 

Dhanbad. 

The paper embodies the underground geology of Daribo (27° 10': 76° 27') 
Copper Mines in Rajasthan. The rock units and mineralisation have been studied 
after detailed mapping of three adits. The rocks which are exposed in the area 
belong to the Delhi System and overlie those of Aravalli System. Arkosc, quartzite, 
calcareous phyllite and impure limestone are the main rock types which are isocli- 
nally folded into Baldcogarh anticline. 

Daribo copper deposit is an epigenetic, hydrothermal and fi.ssurc-filling type of 
post-Delhi age. The lodes consist of solid copper sidphide veins of lenticular shape 
and en echelon pattern. 'I'he lithological and structural control of copper minerali¬ 
sation can be attributed to the calcareous phyllitcs which were higiily sheared and 
traversed by strike faults. 

The first onset of mineralisation is seen in the wall-rock alteration of the host 
rock in a zone of varying thickness. Prominent minerals of this zone, in order of 
paragenesis, are : biotite, scapolite, tourmaline, apatite, magnetite, sphene and 
quartz. Profuse development of crystalloblastic scapolite and medium-grained sphene 
is a feature suggestive of a unique physico-chemical environment. The hypogene 
sulphide mineralisation, which followed the wall-rock alteration, resulted in the for¬ 
mation of pyrite, pyrrhotite, chalcopyrile, Ijornite and quartz in order of their 
paragenesis. 


71. Reserves of Sand in the Damodar and A jay Rivers within the Jharia and 
Raniganj Coalfields for Stowing in Collieries. 

S. BANKRJEE, Calcutta. 

Drilling for sand, as requested by the Coal Board, in the Damodar and A jay 
rivers within the Jharia and Raniganj coal-fields was undertaken by the author 
to prove the reserve of .sand deposits in them for stowing in collieries. 

During 1958, a sand reserve of 38*2 million tons has been estimated in the 
Damodar river in the Jharia coalfield between Longs. 86° 11' and 86° 20'. According 
to Messrs. Bird & Co. the reserve is about 140 million tons between Longs. 86° 20 
and 86° Thus the total quantity of sand available in the Damodar river 

between Longs. 86° 11' and 35^4', covering practically the whole length of the 
Jharia coalfield comes to 178 million tons. According to the Coal Board, present 
average anohal consumption of sand for Stowing pnrposes in Bihar collieries is 
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about 1S5 million tons. But the total annual need of sand for Jharia coalfield 
may be as high as 20 million tons, whereas the annual replenishment of sand to 
the order of 11 million tons may be expected from the Damodar river in this 
region. 

A reserve of 580 million tons of sand (including 10% clay beds) in the Damodar 
river from its junction with tile Barakar river to PiiijraiKile (23^ 33' : 87® 14') in 
the Raniganj coalfield had been estimated by G. S. I. during 1946-48. Recent sand 
Mirvey by the author in 1957-58 indicates 224 million tons of sand (excluding clay 
beds) in the Damodar river bed between Dongs. 87® T and 11', and 87® 15%' and 
\iy/. It has been noticed that the thickness of tlie sand bed in the above area 
has been increased by three feet since 1946-47, having an annual replenishment of 
sand to the order of 10 million tons. 

290 million tons of sand reserve (including 30% clay beds) in the Ajay river 
between Dongs. 87® 03' and 21 *. 2 ' were estimated by (5. S. I. in 1946-47. A sand 
reserve of 90 5 million tons (excluding clay l)eds) has been found during 1957-58 
in the Ajay river Ijctvxceii Dongs. 87® 08 and 13' and 87® 15^2^ and 17'. 

Total sajid reserve in the spec ified portions of the Damodar and Ajay rivers 
in the Raniganj coalfield comes to about 1074 million tons; and the present annual 
consumption of Sand for stowing [)ini)oses in West Bengal is about 3 million tons. 


72. Titanium Ores Around Gaurangdih, Purulia District, W. Bengal. 

PRIYA RANJAN vSiCN GUPTA, Calcutta. 

I'he titaliiiiin oies occurring in pegmatites and ijuartz veins around Gaurangdih 
(23® 2b' N : SO® 46' li), Purulia Dist., West Bengal, comprise rutile as the major 
constituent with a considerable amount of ilmenite. Ilinenite (DRr—v^r, Ar^ 
Bluets®, White —2®, Red —1®, DA|.'--v>r) and rutile occur in granular aggregate. 
Magnetite oiX'urs associated with ilmenite (1) as abuorinally thick and wide plates 
Qrraiige<l parallel to (0001) planes of the latter, and (2) as discrete subbhedral and 
anhedrul grains, and never occurs witli rutile. Both tlie tyjics are of the same 
generation and one is often found to pass into the other. Typical mineral assem¬ 
blages are: (1) rutile; (2) rutilc*ilnienite; (3) ilmenite; (4) ilmenite-magneLite with 
some secondary haematite. 

Evidences have been placed to slnnv that the ilmenite has crystallised from an 
interstitial liquid after the separation of the major bulk of rutile. It has been sug¬ 
gested that crystallisation started from a liquid rich in litaiiia. With the separation 
of rutile, and the concomitant rise in the relative percentage of iron (mainly Fe®+), 
a point reached when ilmenite started precipitating. The whole of magnetite with 
its necessary Pe'-f content, trapped before in ilmenite, wms exsolvcd out of it in 
the later phase of protracted cooling. 


73. New Occurrence of Vermiculite near Kubri, Hazaribagh District, Bihar* 

S. N. P. SRIVASTAVA, Calcutta. 

While carrying out systematic geological mapping in the Survey of India topo- 
sheet 72 H/IS, the author came across an occurrence of vermiculite lying just 
east-north-east of the village Kubri (24®16' :86®59'). The vermiculite occurs in an 
area about 670 yards by about 350 yards. It is associated with pegmatites, quartz 
veins and hornblende schists occurring in granite gneisses. There are two main 
veins of the vermiculite running parallel to each other. The largest one is about 
1,800 feet long and has an average width of about 3^ feet^ the maximum ,width 

lU—^ 
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being 7 feet 2 inches. The second one is about 1,190 feet long and 2}^ feet wide, 
the maximum width in this case being 9 feet 3 inches. The exposed depth is about 
6 feet. The largest size of the vermieulite book is 8x2 inches square. 

When suddenly exposed to heat in an electric furnace at 800 degree centigrade 
the linear expansion, on average, of a few samples of the vermieulite, ig little over 
Qyi times the original. The makinium expansion is up to 20 times the original. 
The dark bronze or greenish bronze colour changes to silvery white at the above 
temperature. 

The occurrence is connected to both Giridih and Kodarnia by Ktilcha and pitch 
roads. The area appears to be promising and merits further attention. 


74. New occurrences of Calc*Tufn around Mahulbasa, Singhbhum District, Bihar. 

S. N. P. SRIVASTAVA, Calcutta. 

While carrying out the detailed examination of asbestos in Rihar, the author 
Came across two occurrences of calc-tufa ; one lying at about half a mile north of 
Mahulbasa (22‘^5I' :86019'15") and the other on the southern flank of Clihagaltopa 
pahar (22°51' ;8G°20'). They are associated with either epidiorites or amphibolites. 
Kach of the deposits runs east-south-east to west-north-west. The calc-tufa nt 
Mahulbasa is about 75 feet long and about 50 feet wide extending now to a depth 
of about 30 feet. The occurrence at Clihagaltopa pahar is about 100 feet long and 
30 feet wide with an exposed depth of about 50 feet. The colour of tufa is either 
earthy, greyish blue, white or reddish. 

The results of the chemical analyses are as follows : 


I/jcality 

SiO, 

A1,0, 

Fe,0, 

CaO 

MgO 

Doss 

Total 

Mahulbasa 

2-62 

b64 

0.7G 

50-90 

2-02 

41-74 

99 69 

Clihagaltopa pahar 

1-48 

0*92 

0-28 

52-35 

1-70 

42-24 

98-97 

The above results are 

very 

encouraging. The 

adjacent 

areas 

merit 

further 


attention with a view to locate some more occurrences of calc-tufa. 


75. Structural control and ore mineralisation in Gani copper belt, Kumool district, 
Andhra Pradesh. 


P. SATYANARAYANA RAO, Calcutta. 

Detailed structural mapping of Gani copper belt in Knrnool district, Andhra 
Pradesh was carried out to study the structural controls for copper mineralisation 
and their relation to the geophysical anomalies obtained in the area previously by 
geophysical surveys. 

Rocks of the lower Cuddapah Tadpatri shales and associated basic intrusives 
(meta-dolerites) occur in the area overlain unconformably by Banganapalle Sand¬ 
stones, Janimalamadugu limestones and Panyam quartzites of Kurnool system. 
The geological structure is an asymmetrical anticline plunging at low angles towards 
N80K> There are clear evidences for pre-Kurnool folding of the underlying Cuddapah 
rocks. Evidences are found for later refolding of the axis of the anticlinal fold 
resulting in dextral and sinistral drag folds. This drag folding has resulted in 
lowering of dips and consequent widening of the outcrops of the Kurnool beds along 
the drag fold axes, and steepening of dips and narrowing or disappearance of some 
of the beds in between the drag folds along the steep northern limb of the anticlinal 
structure. The latter are areas of shear faulting. These faults diverge and cut 
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across into the Tadpatri shales roughly in ESE direction, parallel to the axes of the 
sinistral dragfolds. 

Surface indications for copper are rather poor. They consist of a number of 
shallow old workings confined mostly to the contact of Tadpatri shales and basic 
intrusives. Occasional disseminations of chalcopyrite and liberal coatings of second¬ 
ary carbonates, malachite and azurite, are seen in the shales, basic intrusives and 
quartz veins expo.sed in the old workings. Quartz veins are the main carriers of 
chalcopyrite. They are disposed in an en-echelon pattern. 

The en-echelon pattern of the mineralized zones south of Kalava, Brahmanapalle, 
and Gani indicates that I5SE trending en-echelon faults resulting from drag folding 
of the regional anticlinal fold, have acted as the regional structural controls for one 
mineralization. Tension fractures developed in the vicinity of the faults at and near 
the contact of Tadpatri shales and basic intrusives arc the locii for the copper 
mineralization. 


76. Petrological and Thermal Studies of some Bauxite samples from Shahdol Dist., 
Vindhya Pradesh. 


S. BANERJJCE, Calcutta. 

Physical, chemical and microscopical studies of some bauxite samples from 
Shahdol district, Vindhya Pradesh reveal the predominant presence of the bauxite 
mineral gibbsite in them. Other minor mineral constituents arc ilmeuite, rutile, 
magnetite, hematite, and limonite. Greyish white cores of the pisolites consist 
mainly of fine laths and plates of gibbsite crystals (av.R.I.— 1-579 : Z/\C—22°': Brief- 
low ; elongation-h) and/or cryptocrystalline aggregates of them. Diflerential 
I'hermal analysis of one sample shows a strong endothermic deh 5 'dration reaction- 
peak at 340°C indicating the presence of gibbsite (Plate No. 1). Chemical analyses 
fif three samples shows r—Al^Oj varying between 40-86% and 63-16%; SiO, between 
0 82% to 1-70%; Fe,0, between 3 08 to 27-75%; TiO, between 6-17% to 10-00%. 
The samples are titania rich, low in silica. One of the three samples analysed 
shows high percentage of l^c.Oa, (27-75%) and low content of Al^O, (40-86%). Other 
two samples are moderately rich in alumina and do not contain iron oxide and 
silica beyond objectionable limit for aluminium manufacturing. These are not 
suitable for chemicals and refractory purposes at present as per specifications laid 
down for them (for high content of iron and titania). The two samples which show 
suitability for aluminium manufacturing are taken from Parhmandadar, Shahdol 
district, Vindhya Pradesh. 


77. Geology, wall-rock alteration and paragenesis of sulphide ores of Daribo Copper 
Mines, Rajasthan. 

J. K. PARIKH, N. V. R. SUBRAHMANYAM and K. R. RAGHU NANDAN, 

Dhanbad. 

The paper embodies the underground geology of Daribo (27° 10'; 26° 27') Copper 
Mines in Rajasthan. The rock units and mineralisation have been studied after 
detailed mapping of three adits. The rocks which are exposed in the area belong 
to the Delhi System and overlie those of Aravalli System. Arkose, quartzite, calca¬ 
reous phyllite and impure limestone are the main rock types which arc isoclinally 
folded into the Baldeogarh anticline. 
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Daribo copper deposit is an epigenetic, liydrotlicruial and lissurc-filling type 
of post-Delhi age. The lodes consist of solid copper sulphide veins of Icnticirlar 
shape and en echelon pattern. The lithological and structural control of copper 
ininendisation can be attributed to the calcareous phyllites which were highly 
vsheared and traversed by srike faults. 

The first onset of mineralisation is seen in the wall-rock alteration flf the host 
rock in a zone of varying thickness. Prominent minerals of this zone, in order of. 
paragenesis, are : biotite, scapolite, tourmaline, apatite, magnetite, sphene and 
(juartz. Profuse development of crystalloblastic scapolite and medium-grained sphene 
is a feature suggestive of a unique physico-chemical environment. The hypogcnc 
sulphide mineralisation, which followed the wall-rock alteration, resulted in the 
formation of pyrite, pyrrhotite, chalcopyrite, bornite and quartz in order of their 
paragenesis. 


78. Mineralogy and Texture of the Manganese Ores of Kodur, Srikakulam District, 
Andhra Pradesh, India. 

SUPRIYA ROY. Jadavpur. 

The mineralogy of the manganese ores of Kodur group of mines (Kodur, 
Garividi, Devada, Duvaam and vSadanandapuram), Srikakulam I)t., Andhra Pradesh 
has been investigated in detail by study of polished sections under reflected light 
and X-ray powder analysis of the individual minerals. The following minerals have 
been conclusively identified from the ores ; braunitc, jacobsite, hausmaiinite (and 
the mixed mineral vredenburgite), pyrolusite, cryj)tomelanc and y-MiiOj. Subhedral 
to euhedral brauiiites are the most abundant primary minerals. Jacobsitos are 
present both as individual grains which form pseudomorphic rejjlacenient 
of Mn-garnet, and alst) in iiitergrowth with hau.smamiite. The cell dimension of 
jacobsite varies from a—8-410^ to a-8-506y\ and the optical characters and etch 
characteristics of the mineral varies with it. Those with lower cell dimensions 
conform more to the magnetites in optical characters and etch reactions, Haus- 
mannite is found in this suite only as exsolution lamellae in jacobsite. Pyrolusite 
is present as interstitial grains in braunite, as rims around vredenburgite or as 
secondary alteration pro<luct. Cryptonielane, coronaditc and y-MnOa exhibit collo- 
form texture and are among the late minerals of the suite. 

Interesting textural features have been noted in this suite of ores. Braunite, 
in euhedral to subhedral grains, was the earliest formed primary mineral whose 
intercstices the vredenburgites later occupied. Ilausmannitc exsolved in jacobsite 
to form vredenburgite at lower temperature pre.ssure condition. Pyrolusite is inter¬ 
stitial in braunite, rims vredenburgite and is also pres'ent as secondary mineral. 
Colloidal gel, rich in Ba, K and Pb, invaded the ores after primary consolidation 
and cryptomelane, coronadite and y-MnOj were deposited in pore space.?. Crypto- 
melane also occurs as secondary alteration product, The paragenesis of the ore 
minerals may, thus, be drawn as follows 

Time . .. --—r ■ . . ~ ■ 

Braunite -- 

Jacobbsite --- --— 

Hausmannite ---- 

PjTolusite ---— ---— 

Cryptomelane - —__ 

Coronadite - 

y-MnOp .... ■ 



Section V : Geology and Geography 


273 


79. Hydrothermal Alteration of the Wall-rock in the Mosabani Copper Mine, 
Singhbhum, Bihar, 

S. Dr;B and S. C. SARKAR, Jadavpur. 

Three distinct zones of hydrothermal alteration have been found out in the 
Mosaboni Coj^per Mine, vSinghbhum. Rut the observations are limited to a width 
of about 120 ft. in the hangwall side and about 500 ft. in the foot-wall side along 
cross-cuts driven in the 18th and 20th levels resi>cctively. 

The innermost zone with which tlie copper mineralisation is directly associated 
is that of scricitisation, characterised by the development of much muscovite and 
scricite. It is about 120 ft. (fullest accessible width) in the hangwall vside. In the 
foot-wall side it is followed l)y a 125 ft. wide zone of propylitisation characterised by 
the development of much chlorite, epidote and zoisitc. After this, a sericite zone 
of about 40 ft. width is repeated follow'cd by a 100 ft. wide prop 3 ditic zone. Beyond 
this vseennd propylitic zone is the zone of actinolite-biotite M'hist. 

vSo there are two sericilised zones, one IrO ft. wide and another about 10 ft. 
in width parallel to it. The first one marks also the places of maximum fracturing 
and tciisioiinl dilation. Copper ore mineralisation is confined within this zone. In 
future ore-senrcli in this portion of the belt, a wide sericitised zone in association 
with maximum fracturing and tensioiial dilation may be sought as the possible loci 
for cojiper ore mineralisation. 


80. Ore--Microscopic Studies of Iron Ores of Bailadilla Range, Bastar District, M.P, 

A. CHATTKRJEW, Kharagpur. 

During the course of a detailed investigation of the Iron-formations of Bailadilla 
Range. Bastar Dt., M.P., ininernlogical, textural and jxiragenctic aspects of the 
iron ores have been studied under ore-microscope. The in^n ores occur as enriched 
members of the banded iron formation of the Bailadilla Iron Ore vSeries of Crook- 
shank (1938) and some important occurretu’cs can be traced low^ards the junctions 
with the lower ferruginous schist member, which towards the eastern flank <jf the 
range is characterised by magnelile-martite, quartz and an Fe-aiupliibole (grunerite 
and riebeckitc, Nx-1-673, Nz-1*683, XaC- 9^) and a well Jevelop<?d thin bedding 
scliistosity. Ore-microscopic studies of the ores of some of the important occurrences 
reveal the presence of several distinct petrological types :—(1) A widely occurring 
massive ore consisting almost entirely of fine interlocking grains of hematite, 
(2) A laminated ore characterized by sharp alternating laminae of hematite of 
differing grain sizes with rare traces of unreplaced silica occurring at the contacts. 
Tongues from the laminae of finer gr«nin may invade those of the coarser ones 
which may indicate the former to be of later origin. The type presents intere.sting 
structural features in the form of faults often of the reverse types arranged in 
steps and microfolds, (3) A banded type consisting of bands of slightly elongated 
eoliths and spherolites of goethite, brown limoiiite and doubtful carbonate alternating 
with those of euhedral martite grains. (4) A banded magnetite martite ore, occurring 
at the eastern flanks of the Bailadilla Range (an average modal composition of 
magnetite 13*23%, martite 55*09%, goethite 11*30%, later hematite 1001%, and 
brown limouite 10*37%). Besides the ore minerals mentioned above lepidocrocite, 
and fine cubes of pyrite in association with brown Hmonite have also been identified. 
Two stages of goelhltization can be deciphered in almost all the types of ores. 
In the earlier period, it starts from the grain boundaries of niagnetite-martite and 
almost overlaps the period of martitization in time sequence, while in- a later period, 
goethite extensively replaces earlier minerals in the form of veins or layers and 
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is marked by automorpliic crystallization of the fine needles of hematite along the 
borders. 

Snniining up, at least in one type Fe-hydroxides and possibly a little carbonate 
were certainly formed during primary deposition. Kxcepting that, at least three 
stages of formation of hematite separated by two stages of goethitization and an 
earlier period of crystallization of magnetite can be traced in the different types. 


81. A note on the fluorspar occurrences at Chapoli, Jhunjhunu district, Rajasthan. 

S. P. DAS GUPTA, Calcutta. 

The paper records the occurrences of fluorspar veins, irregular patches and 
disseminated crystals in the sheared pegmatite and granite from the east of 
Chapoli (27°44'; in the neighbourhood of Mrindala and Balwara dhanis, and 

Babai (27°53' : 75°49') in the district of Jhunjhunu, Rajasthan. There arc two kinds 
of deposition viz. (1) fissure filling and (2) replacement. In the fissure fillings there 
is a suggestion of colour zoning which ranges in tinge from slightly bluish through 
various shades of violet, purple, green to clear and colourless variety but there is 
no regularity of colour zones in the order of deposition. In the shear zones where 
replacement is dominant over fissure fillings no such colour zoning is clearly 
discernible. Fluorspar veins are mostly controlled by moderately dipping E-W, 
N\V-SK, NE-SW, and N-S joints and fractures. Sometimes the intersections of 
the tw'o sets of joints exert considerable influence over the pitch of smaller fluorspar 
bearing ore shoots. The width of the vein usually varies from a fraction of an 
inch to six inches or more but on the average it is only. The dominant 

mineral commonly associated with fluorspar is quartz which is last to crystallize. 
Calcite is rarely noticed. In general, fluorspar content diminishes with depth .and 
its place is taken by quartz or the joint planes are barren, although the openings 
may exist downwards. The gouge material or kaolin in the shear zones and joints 
have probably acted as a barrier to the migrating mineralising solutions which 
while travelling got deposited in the fissures and shear zones. The deposit is 
thought to be of hydrothermal origin and genetically related to the last phase of 
granitic liquid. Probably the original solution rich in fluorine while ixissing through 
the granite reacted with calcium of plagioclase with the formation of calcium fluoride. 


82. On the Origin of the Manganese Ores associated with the Gondites of Old 
Madhya Pradesh. 


S. P. DESHPANDE, M.Sc., Nagpur. 

Sir L. L. Fermor believed that though a part of the manganese ores of this 
region has been formed by the direct compression of the original manganiferous 
sediments, an important part of it was formed by subsequent alteration of the 
gondite in Archaean times. The author, on the other hand, believes that all the 
ores are a product of metamorphism and the alteration of gondite did not play 
any role in their formation. The evidences in favour of this belief are ; 

(1) Deeper exposures of gondite are always unaltered. 

(2) Psilomelane, which the author believes to be a TV’eathering product, is found 
only in the upper layers of the deposits. If it was formed in part, as Fermor 
believed, by the alteration of gondite in Archaean times, we should find it in 
abundance at any depth. 

Fermor has also made the above two observations in those deposits which had 
attained some depth at that time. 
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(3) Braunite and Psilomelaue, which according to Fermor are in part products 
of this alteration, exhibit different textures and modes of formation. While Braunite 
occurs as a primary metamorphic mineral (never veining gondite), Psilomelane 
occurs as numerous veinlets veining and replacing all the associated minerals and 
rocks including goudite. 


Palaeontology 

83. Foraminifera from the Miliolites of Saurashtra. 

V. V. SASTRI and S. C. PANT, Calcutta. 

While carrying out coastal geological survey of Saurashtra in connection with 
the study of eustatic changes of sea level along the Indian coast, the authors have 
examined the well known Miliolitc rocks at .Adiatiana (21°43' :69°41') near Porbandar 
(21°38' :69^37'). Dr. H. Carter (1857) named this gionp of rocks as Miliolites on 
the supijoscd predominance of foraminifera belonging to this family Miliolidae. Our 
present study of the microfauna of these rocks show that the Miliolidae are a 
miiionty in the fossil assemblage. The following foraminifera are identified ; — 

Quinqtiiloculina tikariuata (d’Orbigiiy); Q. seminulum (Dimiaeus); Q. vciiUita, 
Karrei ; Triloculina cf. conica d’Orbigny; Modosaria sp. Nonion scapha (iMChtell 
and Moll); Klphidiiim crispum (Dinnaeus); Bolivina sp.; Loxostomum cf. limbatuin 
(brady); Chrysalidinclla dimorpha (Brady); CyroUiina soldanii d’Orbigny; Slrebhis 
calcar d’Orbigny; Slreblus bcccarii (Dinnaeus); Stteblus papillosus (brady); Streblus 
dental us (Parker and Jones); Amphistegina lessonii d’Orbigny; Globigcrina btilloides 
d’Orbigny; Globigcrinoides triloba d’Orbigny; Anomaliita sp. ; Cibicides sp. 

The above mentioned foraminifera and the degree of their fossilisation suggest 
a Pleistocene to Sub-Rccent age for the Miliolites. 


84. A note on the direction of coiling in Streblus beccarii (Linn.). 

V. V. SAvSTRI and S. C. PANT, Calcutta. 

The authors have made certain ob.servalioiis on the coiling habits of the fora¬ 
minifera Streblus beccarii (Din.) occurring in (a) the Miliolitc rocks of Porbandar 
area, (b) Recent beach sands of the Arabian sea near Porbandar, Saurashtra, 
(c) beach sands of the Indian Ocean near the Peninsular coast of Tinnevelly district, 
Madras. This investigation w'as carried out in the light of the results published 
by ITans Bolli (1950), David B. P)ricson, Goesta Wolliu and Janet Wollin (1955, 
1956) and Y. Nagappa (1957). It is observed that this specie.? form the Saurashtra 
and Tinnevelly beach sands exhibits both dextral and sinistral types of coiling and 
the individuals of both the types are in equal numbers; whereas the majority (up to 
about 80%) of the individuals from the Miliolites are sinistrally coiled. Similar 
morphological feature such as the coiling habit of foraminifera from Indian geological 
formations could be made use of in stratigraphical correlations. 


8S. Operculina-ricli sandt from the Sub^Recent deposiU of Saurashtra and Madras 
coasts. 


V. V. SASTRI and S. C. PANT, Calcutta. 

During the geological survey of coastal deposits in Saurashtra and Madras the 
writers have come across extensive Operculina rich sands near Dwarka (22° 14',: 
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68^ 58') and a bed of sandy clay rich in Operciilines about 10 feet below the ground 
level near Chettikulain (80^^ 09" : 77*^ 37'), Tinnevelly District, Madras, in a well 
sec tion, yi mile east of the village and north of 47. Trigonometrical station. The 
old sand dunes, yi mile inland from the present day sea beach and about 1)4 miles 
S.K, of Dvvarka that are being quarried for cement manufacture, have arevealed the 
following foraminiferal assemblage, out of which oiDerculines occur as flood :— 

Operctilina bartbchi, Cusli.; Opcrculinclla vaiosa, (Ficht. and Moll); Amphisle- 
y^ina lC!>sonii, d*Orb.; Strcblus becunii, (lyiiin.); Cibicides sp., Klphidiuui crispitm, 
(I/inn.); Qiiinqucloculina semhiuliDH, (Idnii. ; GypsUid sp.; Porcpo}iides cf. lateralis, 
(Terq.); and a doubtful genus belonging to the Teneroplidae. 

The sandy clay from the well section near Chetticulam was found to contain : — 

OpcrcitUna bartschi, Cush.; Opcrculinclla cf. venosa (Ficht. and Moll); Amphis- 
tegina lessonii, d'Orb.; Nonion scapha, Fitch, and Moll; Lagena niarginata, (Mont.); 
Eponidcs sp.; Astcrigcrina sp.; Cibicides sp.; Globigerina biilloides, d'Orb.; Rotalia 
calcar, d’Orb.; LenticuUna sp.; Cancris sp.; Anonialina sp.; Gyroidina cf. soldani, 
d'Orb.; iPulviniiUna obloiiga, (Williamson). 

The foraminifera are ineiitioiied according to their relative frequency of occur¬ 
ence. The writers stress on the Opcrcuhna-rich microforaminifcral assemblages in 
tlicse two widely scperaled areas. The profuse occurence of Open'ulines in these 
two regions during the sub-Rec‘ent times is of interest in their di.stribiiti()n along 
the Indian coast. 


86. Foiraminifera from the Uttattur stage of the Cretaceous formations of Trich^ 
nopoly District, Madras. 

M. V. A. wSASTRY and V. V. wSASTRl, Calcutta. 

During 1956 the authors in the company of Dr. INf. F. Cdaessner, Reader in 
Geology and Palaeontology, Adelaide University, {south Australia, collected several 
samples for foraminiferal examination from the Cretaceous beds of Trichinopoly 
District, Madras of which 16 samples are from the Uttattur stage. These could be 
grouped thus : one set of samples comes from the western border of the Uttattur 
stage near Karai (11^ S': 78° 53'), another set from the south-eastern end of the 
Cretaceous formation north of Dalmiapuram (10° 58' 30" : 78° 57') overlying the 
coralline limestone and the third from west of Kulakkalnatlam (11° 7': 78° 57') 
and Kuiinani (II^ 14': 79° 1'). Those from near Karai and Dalmiapuram have 
yielded similar foraminiferal assemblages as mentioned below while the third group 
of samples are devoid of foraminifera. 'Die following genera and species constitute 
the foraminiferal a.sseinblage : — 

Ammodiscus ntlatlurensis, sp. iiov.; Haplophragmoidcs indictis, sp. nov.; 

? Tritaxia sp.; Robulus macrodiscus, (Reuss), LenticuUna cf. roiulata, Lamarck; 
LenticuUna sp.; Marginulina cf. jarvisi, Cushman; Dentalim gracilis, d*Orb.; Den- 
talina sp.; Pseudoglandulina manifesta (Reuss); PseudoglandulUia sp.-l; Saracenaria 
navicnla (d’Orb); Pahnula suturalis (Cushman); Frondicularia sp.-l; Lagena spp.; 
Cuttulina sp.-l; Pyrulina sp.-l; Bolivina sp.; Virgulina sp.; Uvigerina sp.; Vaginu- 
Una kochi, Roemer; Valvulineria sp.; Gyroidina sp.; Anomalina tenesseenensis, W. 
Berry, Anomalina indica sp. nov., Cibicides sp., Discorbis sp., ricurostomella 8p.-l, 
Globigerina bulloides, d*Orb., Globigerina planspira, Tappan. 

The samples from the western border represent the basal Uttatturs as they rest 
directly on the Archaeans or the Gondwanas. It is seen from the above assemblages 
that the samples from the western border of the Uttatturs and those from the south¬ 
eastern end of the formation have yielded similar foraminifera. This assemblage is 
characterised by the occurrence of Globigerina planispira in large numbers in asso- 
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ciation with other common forms which could be taken as characteristic of the 
basal Uttatturs, according to our observations in the field. 

The present investigation suggests that the rocks near Dalmiapuram were depo¬ 
sited under similar environmental conditions as that of basal Uttatturs and could 
be contemporaneous in age with the latter. 

The microfanna of the basal Uttatturs is suggestive of an Upper Albian age. 


87. A preliminary note on fossil Shark Teeth from Baripada beds, Orissa. 

B. S. TEW.\RI and (Km.) NIRJA AWASTHI, Lucknow. 

A fairly large collection of Shark teeth, tailspines and fragments of bones have 
been examined and studied front the grey shales and marls of Baripada beds con¬ 
sidered to be of Lower Miocene age. 

Several teeth of Car char iolamna hcroni ITora, Hypoprion horai Tewari, Priono~ 
don gangcticus Noetling and two new sixicies, Apriotiodon horai n.sp. and Aprionodon 
viisrai n.sp. have been sketched and described in detail. In addition to the above, 
the Baripad.-! beds have yielded specie.s of liolivina, Biilminella, Cibicides, l^lphi- 
dium, Globigcriua, Nonion, Uvigerina and several species of Rotalia. 

The present collection appears to be in a state of much better preservation as 
compared to the material described by late Ur. S. L. Tdora. 

Thin sections, both longitudinal as well as transverse, have been very useful 
in the pre.sent study. 

In the Baripada beds, the occurrence of Prionodon gangeticus and Myliobatid 
tailspines, similar to thn.ie found in Venangyoungian (Lower Miocene) of Burma, 
favours the view of their being of Miocene age instead of Eocene. 


pS. On the occurrence of Kirthar in Jaisalmer, Rajasthan. 

A. K. CHATTERjr, Calcutta. 

The nummulitic limestone of Kirthar age is an important landmark in the 
world .stratigraphy. S. N. Singh (1951, 1052) reported the occurrence of Kirthar 
from Kolayct near Bikaner in Rajasthan, and drew a good picture of the Kirthar 
coast line in India. The present note reports the occurrence of Kirthar in Jaisalmer, 
and thus extends the Kirthar coast line further south from Bikaner to Jaisalmer. 

Two distinct Eocene horizons are present in jaisahner, one containing Nummulites 
atacicus Leymetie and Assilina granulosa d’Archiac of Laki age and the second an 
upper one containing Dictyoconoides cooki (Carter), and Alveolina oblonga d’Orbigny 
along with N. atacicus and A. granulosa indicating a lower Kirthar age. 


89. Some Aspects of Brachiopod Growth. 

KARUN C. MITRA, Jadavpur. 

Ontogency of shell profile of bracliiopods have been studied with the help of 
longitudinal section along the plane of symmetry of shell. Parameters chosen for 
the investigations are length, thickness and angle 0 formed by tangent with the 
line representing the length. In most cases length and thickness demonstrates an 
allometric relation while the relation between length and angle 0 can only be repre¬ 
sented by a logistic curve. The profile of ellipsoidal shell such as tcrebratulla 
describes a logarithmic spiral. 

HI--36 
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90. Fossil Plants from the Athgarh Stage, Cuttack District, Orissa. 


P. G. ADYALKAR and C. NAGESWARA RAO, Calcutta. 


A collection of duplicate plant fossils from Ghantikhal (20® 30': 85° 45'), the 
type locality of Athgarh sandstones is described and the following forma are identi¬ 
fied therein. 


P'ilicalcs 

Pteridospermae 

Cycadopliyta 

Coniferales 

Giukgoales 


Cladophlebis indica, Rhizomoptcris cf. balli 
Thinnfeldia ep. 

Ptilophyllum cf. acutifolium, Taeiiiopteris 
cf. spatulala 

Retinosporites sp., Araiicarites sp. 

Baiera sp. 


Of the above, Ptilophyllum cf. acutifolium, Tacniopteris cf. spatulata, Aiati- 
carites sp. and Baiera sp. arc reported for the fir.st time from that locality. The 
general assemblage of the flora confirms the earlier view that the Athgarh sand¬ 
stones are correlated with the Rajnialial stage of tlie Upper Gondwaiias. 


91. Glossopteris from the Mahadevas of Hinjrida, Talchir Coalfield, Orissa. 

K. S. SUBRAMANIAN and C. NAGESWARA RAO, Calcutta. 

In this paper the authors have recorded Glossopicris hniica, G. communis, G. 
Iretifera, G. Jangustifolia and scale leaves of Glossopletis from the Mahadevas of 
Hinjrida (20® 58' : 84® 43') situated in the wc.stern part of the 'ralchir Coalfield. 
Considering the field and fossil evidences, it has been sugge.sted that some of the 
rocks classified as the Mahadevas may be the equivalents of the Panchets. 


92. Plant fossils from the Kota-Maleri Beds, Adilabad District, Andhra Pradesh. 


C. NAGEvSWARA RAO and S. C. SHAH, Calcutta. 


This note deals with the new plant fossils collected by the authors from the 
Kota-Maleri beds of Adilabad Dt., in course of mapping of the Upper Gondwauas 
of the Pranhita-Godavari Basin. The fossils include the following ;— 


Equisetales 

Filicales 

Pteridosperms 


Cordaitales 

Cycadales 

Coniferales 
Incertae sedis 


Schizoneura sp., Ncocalamites sp. 

Cladophlebis cf. indica, C. sp. 

Glossopteris indica, G. communis, G. stricta, 
G. f ampla, G. f retifera, G. sp., scale 
leaves of G., Thinnfeldia hughesi, Dicroidium 
odontopteroides. 

Noeggerathiopsis sp. 

Nilssonia sp., Zamltcs sp., Tacniopteris spatu¬ 
lata. 

Pagiophyllum sp. 

Podozamites sp., cone stem and seed impres¬ 

sions. 


On the basis of these fossils an age ranging from Upper Triassic to Rhaetic is 
advocated to the lower horizons of the Kota-Maleris, whereas the Upper horizons 
may range up to Jurassic. The detailed study of the faunal assemblaj^e which is in 
progress might throw an additional li|:ht on their a^e, 
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93. A Note on the Fossil Flora of the Chikiala Beds, PranhitarGodaTari Valley* 

C. NAGESWARA RAO and S. C. SHAH, Calcutta. 


The Chikiala beds lepreseiit the youngest Gondwana formations of the Pranhita- 
Godavari basin of Bombay and Andhra Pradesh States. They overlie the Kota* 
Maleri beds conformably and comprise conglomerates and sandstones, with minor 
bauds of shales and clays. P'erruginous concretions are frequent whereas the cal¬ 
careous element is very little. These beds have been considered to be unfossiliferous. 

During the course of their examination of these beds in parts of Adilabad and 
Chanda districts, the authors collected the following plant fossils from the sand¬ 
stones and shales of the Chikiales :— 


Filicales 

Pteridosperms 

Cycads 


Conifers 


Cladophlebis indica, Hausmannia cl. buchii and 

H. sp. 

Thinnfcldia cdontopieroides. 

rtilophylhim acutifolium, Taenioptcris spatii- 
lata, Otozamites sp. Diclyozavtitcs sp. and 
Nilssonia sp. 

Araucaiites sp. 


Though W. King himself was doubtful about the Gondw'ana affinities of these 
beds, yet on lithological grounds he considered them to be equivalent to the Tirnpati 
sandstones of the coastal Gondwanas and consequently, later workers correlated 
the Chikialas with the Jabalpnrs. The above assemblage of flora points out that 
these beds are definitely of Upper Gondwana age and conforms the opinion, doubt¬ 
fully held so far, that the Chikiala beds are most probably the equivalents of the 
Jabalpur beds. 


94. Kutch Microfauna, Eocene Foraminifera. 

B. S. TEWARI and O. N. BHARGAVA, Lucknow. 

The present paper describes foraminifera from the Eocene rocks of Kutch, 
We.stern India. The material was collected from the compact limestone occurring 
about half a mile north of Waghopadar {23® 28' : 68® 47'), of Middle Kirthar 
(Lutetian) age. 

Fauna includes species of the following genera mentioned in order of abundance : 

1. Quinqueloculina 

2. Nonion 

3. Nonionella 

4. Textularia 

5. Pyrgo 

6. Rotalia 

7. Cloborotalia 

Besides the forms mentioned above, Spiroloculina, Bifarinelta, C^avuUnoides, 
Bulitnina, Cibicidella and Linderina are also met with frequently. 

A few species each of Llnderlna and Cibicidella have been found in the material 

The assemblage shows affinity to the fauna of Middle East of tlje same age 
and is characterised by the abundance of Nonion scapha var. indica' Jacob and 
Shastri. 

Fauna is characteristic of warm estuarine condition. 
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9$. Foraminiferal Genera and Specie* from Burdigalian Bed* of Kutch. 

B. S. TEWARI and T. N. SAHAI, lyucknow. 

Ivtitle attention has so far been paid to the luicro-foraininiferal studies of the 
Miocene beds of India. The present paper gives a systematic description of the 
ftirainiiiiferal fauna from the Miocene beds of Kutch. The material under investi¬ 
gation was collected from the dark yellow argillaceous limestones, exposed about 
half a mile northeast of the village Vmjhan (23° 6' 10" : 69° 4' 50"), Kutch. These 
beds have been ascribed to the basal part of the Upper Gaj (Burdigalian) on the 
ba.sis of the occurrence of Miogypsina (Miolcpidocyclina) dwogeri, Miogypsina 
{Miogypsim) irtegularis, Miogypsina (MiolepidocycUua) cf. burdigalcnsis, Tahcrina 
{- Orbiculina = Orbilolilcs) malabarica, AustiotrilUna houichini, Archaias, Oslrca 
lalimarginata, 0, gajensh and Tunilella [Torculoidella] angulata. 

The fauna consists of several species of the genera Cibicides, Elphidium, Nonion, 
Sltebliis, Tcxtidaria, together with abundant members of the family Miliolidae. The 
occurrence of the species Elphidium indicum, Asicrigerina doUfussi and the charac¬ 
teristic Indo-Pacific foraminifer Tcxtulatia foUacea is worthy of attention. 

The fauna shows a close affinity with the niicro-foraminiferal fauna of the Bur- 
digaliau beds of Surat and Broach area. Western India. Several identical species 
such as Strcblus anectens, S. Papillosus Asterigcinia dollfussi etc. have been reported. 

The faunal assemblage provides evidence for the ecology of the beds, which 
are inferred to have been deposited under warm shallow water conditions. 


95A. On Burdigalian Microfauna from Wagkot, South-western Kutch. 

B. S. TKWARI and K. K. TANDON, Lucknow 

► 

The present paper deals with the assemblage of microfossils found in the beds 
of Burdigalian age of Kutch. The material comes from a place half a mile south 
of Waghot (23^ 24': 68*^ 44'). The rocks consist of cream coloured compact fora¬ 
miniferal limestone underlain by a band of shales containing white casts of Turn- 
tclla belonging to the Upper Gaj beds (Burdigalian). 

The fauna consists of Breynia carinala, Osirea latimarji^inata, Tiinilella {Torcu- 
loidclla) angulata, Miogypsina {Miogypsina) irregularis^ Miogypsina [Lepidosemicy- 
clina) droogeri, Tabenna (== Orbiculina-Orbitolites) malabarica, Astfotrillina how- 
chini, Clavtilina, Elphidium indicum, Tcxtularia, Lcpidocyclina (Nephrolepidina) 
sumatrensis, Lepidocyclina (Nephrolepidina) Borneensis, Rectobolivina, Eponidcs, 
Noion, Asicrigerina, Cibicides, Planorbulina, OpercuUna, Strcblus, Lagena, Pyrgo, 
Tiilociilina, Quinquelocullna and other Miliolines. Oslrocode genera such as Bairdop- 
pilata rajnaihi, Paracypris, gajensis, Haplocytheridca saurashtrensis, Trachyleberis 
bhujensis, Jugosccythcreis Cyiherclloidca kathiawarensis, Cytherelloidea barkhenen- 
sis, Cytheretta cheiopadiensis and Knihe indica var. kutchensis are also commonly 
found. 

Besides these other microfossils like Ophuroid ossicles, fish bones, tailspiiies, 
tooth and tetrad sponge spicules have also been sporadically met with. 

The above fauna indicates that the beds were deposited under warm shallow 
water condition. 


96. On Microfauna and aga of Jaffna Limestone, Ceylon* 

B. S. TEWARI and K. K. TANDON, Lucknow. 

The paper records the occurrence of the index fossils Austrotrillina howcMnt, 
Taberina Orbiculina^ Orbitolites) maJabarioa, Borelis melOt Gyp^ina globulus, 
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Nephrolepidina sumatrensis, Aniphistegina, Rotalia, Carpentaria, Textularia, 
Eponides, a single section of Flosculinellaf, Quinqueloculina, Triloculina and other 
Miliolines along with Calcareous Algae such as Lithothamnhim and Lithophyllum 
together with Cheiloslome Bryozoa from the hard, cream-coloiired, indistinctly bed¬ 
ded Jaffna Limestone which is somewhat crystalline, from Nirukiri, Jaffna, Northern 
Ceylon. The enclosed fossil Foraminifera and Algae have been illustrated and 
described. 

Spiroclypcus orbiLoideus (Carter) has not been met with as reported by Douville’ 
from Jaffna Limestone. It seems, however, that Amphistegina has been erroneously 
referred as Spiroclypcus by Douville’. 

The present assemblage throws light on the ecology of beds which were deposited 
as reefs under warm shallow-water conditions. The foraminifera assemblage fixes 
the age of Jaffna Beds to the upper part of the Lower Miocene (Burdigalian) and 
most certainly contradicts the Vindobonian and still younger ages suggested by 
Wayland and Davies; Douville’; Furoin and Lemoine. 

These beds have been correlated with the Upper Gaj beds of Sind; Kutch and 
Kathiawar; and Quilon Limestone of Travancore. The foramiuiferal fauna bears 
close relationship to the Burdigalian fauna desribed from Western India. 


GROUNDWATER 

97. Water Table fluctuations in Meerut District, Uttar Pradesh. 

R. N. MATIIUR, Varanasi. 

The paper records the results of the investigation carried out in Meerut district 
for studying the fluctuations of the water table due to variations in rainfall amounts. 
The district of Meerut (28° 35'N—29® 15'N : 77° lO'li—78® 5'E) is a doab district 
situated in the west Upper Ganga Plain and covers an area of 2,300 square miles. 

It has been found that the water table fluctuations over Meerut district are 
occurring mainly under the influence of variations in rainfall and tube-well jiuniping. 
On account of their high degree of correlation with rainfall the water table fluctu¬ 
ations are distinctly seasonal in character. In general, a water table rise is noticed 
from July to September and a water table decline from October to June. Apart from 
certain minor causes, the magnitude of the water table fluctuations have been found 
id vary over the District according as the area under consideration is a canal- 
irrigated or a tube-well irrigated area. 

A linear relationship between rainfall and the corresponding w’ater table rise has 
been derived and it may be expressed by the equation : 
r=1164 R—5-238 

where R is the rainfall and r the corresponding water table rise (both in inches). 

The water table fluctuations due to rainfall in the Daha area, where the tube-well 
pumping rates are the highest in the District, have been found to be somewhat 
different from the rest. Thus, in this area, the annual water table rises, even during 
a heavy rainfall year, are quite insignificant. 


Geophyslca 

98. Further Studies on the Diumel Variation of Heat flux into the Soil at Waltair. 

B. PADMANABHAMURTY and V. P. SUBRAHMANYAM, Waltair. 

Soil temperatures at the Andhra University Meteorological Observatory were 
measured every hour on representative days in the months of January, February, 
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April, May and August. The hourly heat flux, q, at the sail-atmosphere interfere was 
evaluated from the equation 



where k is the thermal dillusivity, p c is the heat capacity of the soil and^ ^2 y 
is the depth variation of temperature in tlic soil. Simultaneously heat flow into the 
soil on two occasions was also measured with the aid of a Beckman & VV’bitley 
heat-flow transducer installed at a depth of 2-5 cms. below the ground. 

Curve.s representing the diurnal variation of heat flow into the soil were presented. 
These curves clearly show that greater amount of heat is stored in April when 
there is stronger insolation than in the months of Janitary or February when the 
incoming radiation is comparatively weak due to lower elevations of the sun. The 
overall inflow in the month of Alay is slightly reduced owing to smaller temperature 
gradients between the ground and lower layers whereas in August the inflow as 
well as outflow both decrease because of increased cloudiness. Further, the curves 
indicate an unmistakable seasonal march of the evening minimum from around 
1700 hrs. in January to about 1900 hrs. in May and again a reversion to 1700 hrs. 
in August with the establishment of the southwest monsoon. The maxima of posi¬ 
tive flux at 1100 hrs. are consistent and are in conformity with the values of 
Schreiber and Lettau. 

Heat flow as obtained from the temperature distribution w’as graphically com¬ 
pared with the values of the transducer; not only are the latter less in magnitude 
but the curves also indicate a lag in the times of occurrence of the maxima of influx 
and efflux in the case of the transducer. This is as it should be, since the transducer 
is at a depth of 2-5 cms. below the ground while the computed data reiM'esent heat 
flux into the soil at the surface. 


Geomorphology 

99. The Geographer and the Geophysical Year. 

MOHD. YUNUS, Naiui Tal. 

The “International Gcophj’sical Year" (lOY) began on the 1st July, 1957. It 
continued for 18 mouths. The investigations demanded extension of the period and, 
therefore, all the activities continued till the end of 1958 as the “International 
Geophysical Cooperation, 1959”. 

The programme of the IGY was ambitious and varied. It covered a variety of 
realms and regipns. The scientific topics for study were Meteorology and Upper 
atmospheric exploration, Solar Activity, Ionospheric studies. Geo-magnetism, 
Aurora, Cosmic Bays, Latitude and Longitude determination. Oceanography Glacio¬ 
logy, opening of the Anlarctioca, Seismology, Gravity measurements. Space studies 
and Satellite programme. 

The paper provides details of investigations and researches carried on in the 
above fields of knowledge. To a geographer most of these will provide a mine of 
information. They will cover and influence numerous other branches of knowledge 
which are of fundamental importance to geographical studies. 

The conclusions derived from explorations and discoveries will completely revo¬ 
lutionize and reorient the thought and concept of a geographer regarding the 
Universe and the Barth and the forces acting upon it from within and outside. 
The geographer should be prepared to follow and digest the new investigations 
and to correlate and interpret them for the welfare and advancement of mankind 
in different fields of their application. 
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100. The Drainage Patterns of the Sagar>Danioh Plateau. 

B. G. TAMASKAR, Araravati. 

The varied and diversified terrain and structural features of the Plateau exhibit 
a remarkable and spectacular diversity and characteristics of drainage. More than 
90 p.c. of the total drainage area belongs to the Ganga system, except the eastern 
and southern peripheral zones which arc shared by the Narbada System. The major 
part of the drainage is carried off to the Janmna via the Betwa and the Ken, on 
the east. 

'J'he primary water-divide coincides approximately with the Vindhyan Hills, to 
the south. 

Despite the seasonal character of rainfall, the principal rivers, though rainfed, 
are surprisingly perennial. 

The development of the following regional or local patterns may be recognised : 

1. The annular and radial pattern on an extensive scale on the Basahari 

Plateau, in the N.W. of the Sagar-Damoh Plateau. 

2. The radial patteim, prominently developed on the Kaluniar hill. 

3. The radial pattern on isolated residual hills in the intervening rivei'-basins. 

4. The braided drainage pattern close to Hindona. 

5. The trellis pattern in the lower reaches of the Bewas. 

6. The transformation of the original rectangular arrangement of drainage 

pattern into dendritic one. 

7. The annular drainage pattern of the tabera Basin. 


101. Physiographic Regions of the Central Machkund Basin and the Eastern 
Ghats in South Jeypore (A Geomorphological Study). 

AMAL KUMAR SEN, Calcutta. 

The paper records some inicro-gcomorphic details in the physiographic regions 
of the Central Machkund basin and the Western margin of the Eastern Ghats in 
south Jeypore. The area has been divivded into five physiographic regions. 

Dharamgod-pandragnda country :—The geomorphic characters of the rivers and 
land forms have been discussed. 

Kondakamberu-Dongar counti-y forms the Western m.argin of the Eastern 
Ghats. The irregular topography in the west, the waterfalls, unusual bends of the 
rivers have been discussed in relation to structure! 

The Western plateau has been discussed in relation to the erosional remnants 
and other-geomorphic characteristics. 

The Pachipenta country that forms the hilly Eastern Ghats has been dealt in 
relation to its structure. The existence of a lateritic plateau which is the remnant 
of a much larger plateau, above SSOtV contour has been identified and the present 
topography has been explained due to a subsequei.t uplift. 

The Araku region has been identified as a peneplane and its relation with the 
peneplanes of the Western plateau is treated with. 

The paper concludes with a few points for further investigation on the develop¬ 
ment of the unusual bends of the rivers. 


102. Drainage Pattern in Akola District, Berar. 

N. G. JAIN, Amravati. 

1. Area under discussion lies in the heart of Berar and extends between 
10® 5^-31® 16'N latitude and 76® 38'® aud 77* 44'B. longitude. 
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2. Tlie area forms a plain region traversed by a strip of Satpura bills. Northern 
half is a part of a great Payaughat plain and the southern one forms a part of 
Ajantlia hills. It is covered with Deccan Trap, occasionally coated with newer 
alluviiun. The area has a peculiar drainage pattern, characteristic to Deccan Trap. 

3. The main watershed, is neither sharply defined nor prominently fharked. 
It extends along the top of the table land following a line firstly from east south¬ 
west to south and then towards north-west. 

The country north of this line is drained by perennial R. Puma and its tribu¬ 
taries. This forms a catchment area of R. Tapli. R. Penganga with its tributaries 
drains .southern country and forms a part of a catchment area of R. Godavari. 

4. Special features : 

A. Diversion of R. Shalumnr : R. Shahanur the tributary stream of R. Puma 
previously was flowing due cast and was pouring its water into R. Puma 
at North-west of 77“K. longitude. I/atcr on, during the famine of 1896-97, 
its channel was diverted at Dahihanda and formed an absolute gorge 
60 feet deep. 

B. Westward bend of tributary streams of R. Puma. This indicates the dip 

due west. 

C. Development of Marshy-lands : Rivers being reaching to maturity, are 

occasionally changing their courses. Such changes are noted in R. Puma 
near Borgaon and with R. Man near Nimba. The area thus left has 
been reclaimed and put to cultivation. 


)03-4. Moradabad District ; A Study in Physiography. 

S, h. DUGG.AL, Muzaffarnagar. 

The district of Moradabad comprises about 2,293 square miles in the west-central 
part of the Rohilkhand, which region it represents in both its physical and human 
aspects. Dying between the Himalayan foot-hills and the Ganga river it benefits 
by the drainage of the Ramganga, a left bank tributary of that river. 

Geologically .speaking, it is merely an alluvial expanse with a thin cover of 
aeolian deposits here and there. The sediments are generally divided into two 
horizons, namely the older Alluvium or Bhangar comprising the ground above the 
present flood level and the newer Alluvium or Khadar confined to the river channels 
of today. The aeolian deposits or the Bhurridges of sandy soils have been laid 
where there were obstacles to wind movement such as clumps of trees or shrubs 
along the upper courses of the streams. They form the main water-partings between 
the various streams of the district. 

The district has the general appearance of an open plain and on an average 
the land lies at about 670 feet above the mean sea level, but it has a marked slope 
from north to south where the average fall amounts to 3 feet per mile. The surface, 
however, is broken considerably by sand dunes, river valleys and a few shallow 
depressions and on this account the country-side presents a very remarkable diver¬ 
sity of physical features. 

Physiographically, we can easily divide the district into four main units and a 
number of subdivsions, each of which has some significant characteristics, which 
have far reaching influences on the development of the district. 

In fact, the area affords a very u.seful study in how many physiographic details 
are to be seen in the plains of northern India and shows that the terms Bhangar 
and Khadar have very wide implications in actual nature. 
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105. The Geomorphic features of Midnapur Coast. 

SATYAKAM SKN, Cfiaiidernagore. 

The purpose of the paper is to trace out tlie salient features of coastal sand-dunes 
and discuss the important factors of the landscape. Geomorphic study of the 
Midnapur Coast reveals iiitercvstiiig features of phy^^iographic form. The <lrainage 
of this area under investigation has got its o^\n distinctive pattern. The drainage 
channels are tidal. The stages of the formation of the oxbow-lakes have been traced 
out. The magnitude and the thickness of the sand-<lcposit, sand hills and sand-ridges 
varies from place to place. The size and shape, the nature of formation of the 
sand-dunes liave been discussed in detail in this pay)er. The author finally traces 
out the influence of geomorphic features on settlement pattern. 


106. Hydrographic features of the Adi Ganga Bhumi. 

vS. P. CIIATTKRJKK and KANANGOPAL PAGCHI, Calcutta. 

The Southwestern corner of the Ganges delta stretching from Calcutta south¬ 
wards and enclosed between the Ilooghly on the West and the P>u]yadliari-]VIalta on 
the P'ast, North of the einbankiueiiL of 24-Parganas has been named as the Adi- 
Gaiiga Bhumi. 

The AJi-Ganga, a former channel of the Bliagiratlii had at one time flourished 
over this region and was responsible for land building activities. It is now defunct 
but JTydrographic and (reomorphic features testify to its existence. The Bidyadhari 
and iMyali are now in coniiiaralively belter condition but they are also approaching 
decay. The whole area lias been shut oft by the 24-Pargaiias embankment and 
it has moditied very greatly initial drainage pattern. Details relating to the above 
aspects have been discussed in the paper. It has also been illustrated. 


Climatology 

107. Arid conditions in the Central Deccan—a climatic study. 

B. SUBBA RAO and V. P. vSUBRAHlMANYAM, Waltair. 

Identification of arid and semi-arid regains on a climatic basis is the first essen¬ 
tial step in any project of reclamation for agricultural or other purpo.sos. In the 
delineation of such climatic types, schemes of de Martonne, K 62 > 2 xm and Thornth- 
WMite have been widely used and in particular Thonitliwaite’s method of 1948 found 
much support for the climatological study of arid zones. His modified scheme of 
1955 placed a very powerful tool in the hands of the climatologist and the present 
paper is an attempt at understanding the arid conditions of the Central Deccan 
according to this scheme. 

Available data of temperature and precipitation for a large number of stations 
was used for this study and the water needs of stations for which precipitation 
figures alone were available w^ere determined by careful interpolation techniques 
proposed by Carter. Analysis show^ed clearly tlie existence of arid conditions in 
this portion of the peninsula and this feature is well-supported by the ecological 
and edaphic studies on the distribution of natural vegetation and soil groups. 

Investigation according to de Ma^tonne’s scheme too confirmed the conclusions 
from the above analysis and the interesting coincidence between the climatic indices 
of de Martonne and Thorntliwaite for the arid zone of the Deccan seems to lend 
strong support to Bliatia’s results of study in Rajasthan region, 

in—37 
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Economic Geography 

108. Livestock and their problems in Orissa. 

B. N. SINHA and G. K. MAZUMDAR, Calcutta. 

The livestock not only thrives on the products of the land but also enriches 
it l)y supplying manure in a primarily and predoniinaiiLly agricultural State like 
Orissa with 79-3% of her population depending on agrarian economy are of 
importance. With non-perennial streams and high surface run-off of a predomi¬ 
nantly Gondwana top<jgraphy, pisciculture is absent and the bulk of the protein 
is provided to 14*6 mllion people by IM million livestock population of Orissa. 

While India with 34% of caltie and buffaloes leads the World, Orissa with 4-9% 
of the area possesses 4 8% of Indian total bovine population and thus falls short 
of the Indian density. The Coastal and Sambalpur districts have a higher concen¬ 
tration of bovine population since they are more used as draught animals. The 
density of cattle i^er square mile of area is the maxinium in Cuttack followed by 
Balasorc, Bolangir and Puri Districts. By application of KendalPs '‘Ranking Co- 
elTicienC* method for cattle denc^ity per square mile, per thousand ix'ople and density 
per acre of grazing land, Sundargarh stands first while all the coastal districts are 
less clficient. 

In the value of milk production although India ranks next to U.S..'\ , the yield 
per head of Indian cattle is appallingly low and Orissa’s figure is even lower than 
that of the Indian average. Tlie quality of the Indian cattle as well as the per 
capita consuinjilion of milk is lowest among the advanced countries of the WTndd 
’hiid Orissa ranks Inst among the leading Indjan States. While the daily per 
capita intake of milk and its products is only 0*1 ounce per day with agricultural 
labourer in India, Orissa has a lower figures against a standard of 10 ounces be¬ 
cause of low income. 

By field investigation it has been estimated that two acres of grassland are 
required per unit of livestock in Orissa and by 1951 her requirement for 8-8 
million units was 17 63 million acres. These figures may be placed at 20 million 
acres for about 10 million cattle by I9G0. Judged by optimum capacity of land 
eventhough Orissa maintained a surplus bovine population of 3*2 million in 1951 
she faced a deficit of 0.38 million of draught animals for her 196 million ploughs 
against the available strength of 3-92 niillioii. In the face of a daily shortage of 
44,'COO tons of fodder planning must be aimed at reducing the unwanted number of 
cows, she-buffaloes and bovine population of less than three years of age and increas¬ 
ing the number of bullocks and male buffaloes for better agronomy to prevent the 
bovine population from starving from birth to death. Bflicient management by 
adopting the "rotational method", changing the practice of grass cutting to hay 
making, better controlled breeding for specific purposes, introducing artificial in¬ 
semination, campaigning for castration of inferior bulls, extending the veterinary 
facilities to rural areas, providing better marketing facilities of milk and dairy pro¬ 
ducts, standardising the products and controlling the prices on regional basis, are 
some of the few suggestions offered. 


109. DeKradun Valley through the Ages. 

RAMESH DUTTA DIK§HIT, Allahabad. 

Resting upon the conviction that 'the Geographer must look back as well as 
forward if he is to study fully the interaction between Place and Man ... for when 
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rightly understood there is something peculiarly fascinating in trachig the past in 
the present, in viewing Place as very largely determined by what lias happened 
before' and also that the human phenomena must be studied as one studies the 
moving bodies—by determining the place and time at which they begin and then 
indicating the direction of their movement, ati attempt has been made in this 
paper to study the different phases through which the Dchra Dun valley has passed 
from the prehistoric ages to the present day. 

Six phases in the historico-economic development of the valley have been re¬ 
cognised. An attempt is made to eslablivsh that contrary to the opinion of a casual 
observer, who, seeing the sparse p<^piilalion of the valley, may lu^ld that it came 
to be settled late in history, the valley of Dehra Dun actually became the home of 
man as early as few parts of India. Causes for its changing fortunes through the 
ages have been traced. The historical events have been reviewed in a Geographical 
persjiectivc and Geographical explanations of some baflliiig historical problems have 
been attempted. 


110. Location of the Chemical Industry of Baroda. 

BHARAT Iv. BIIA'/r, Rajkot. 

An attempt has been made in this paper to study and analyse the factors that 
have led to the concentration of the Chemical IndiiwStry in Baroda. A detailed 
study of the history of the Industry and the part played by the policies of the 
local Government on the present set-up is also undertaken. 


111. A quantitative method for the measurement of crop diversification in India. 

SHYAM vS. BHATIA, Delhi. 

To mea.sure crop diversification quantitativ^ely, an index of crop diversification is 
calculated. The index equals percent of net area sown under X crops divided by 
the number of X crops, where X represents crops that individiiall}' occupy ten per¬ 
cent or more of net area sown in an aerial unit. The higher the value of the index, 
the lower the degree of crop diversification and vice versa. However, the value of 
the index cannot be less than ten. The closer the index value is to ten, the 
higher the degree of crop diversification for the unit under consideration. 

The index values for all districts of India (for which agricultural statistics are 
available) are arrayed and quartiles determined. The districts are then grouped into 
four categories showing the degrees of crop diversification, viz, very high, high, 
little and very little diversification. It may be pointed out that the index values 
should be considered in the form of contiinini in which areas at the two extremes 
are somewhat clearly differentiated while those between tlie two extremes are transi¬ 
tional in nature. 


112. A Geogirapkical Study of the Lac and Shellac Industries of Bihar. 

S. A. MAJID, Patna. 

The paper is an attempt to study some of the main aspects of the lac nnd 
shellac industries of Bihar. It begins with a history of the growth of the cxjxjrt 
trade of lac and its various products from India because the country depends almost 
entirely on the foreign market for their disposal. The various forms of lac exported 
and their main destination have also been dealt with. The position of Bihar in 
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the field of lac production has then been ascertained. This is followed by detailed 
considerations of lac ^hosts’ and crops, processes and distribution of lac cultivation 
and the factors controlling the production and distribution of lac. Then comes the 
study of the methods and locali/.ation of vshellac manufactures in llihar. The pai)ei' 
concludes with observations regarding the impending crisis the lac and shejlac in¬ 
dustries are faced wdth and general suggestions for improving tliis situation. 


113. Power Resources of West Bengal and their Utilisation. 

MANORANJAN CHAUDHURI, Calcutta. 

West Bengal as the most industrialised state in India is the greatest consumer 
of various fuels in the country. The state has embarked upon a policy of expand¬ 
ing her industrial activities furtlier. Time has therefore dawiu'd to examine criti¬ 
cally the directions in vvhi(’h the power resources of the vState can be better harnessed 
and utilised for effective develoimieiit of her industries. Tlie present paiDcr attempts 
to analyse the distribution and utilisation of the mineral fuels in the state of West 
Bengal and suggests plans for llieir future development. 


114. Raw Material as a factor in the localization of the Indian Iron and Steel 
Industry. 


l\ DAYAIv, Patna. 

While the steel industry in Western Kuropc and the U.vS.A. is essentially market- 
oriented, the raw material would appear to be the basic attrac ting force in India. 
Market has no doubt exerci'-ed a certain modifving inlluenee in the location of tlie 
Indian centres, but nowhere has its pull been so .strong as to take the industry 
away from the geographical limits set by the raw material. Tn the selection of 
specific sites the influence of the availabilit}’ of peiciiiiial and abundant w^ater .supi^ly 
lias been decisive. 

The influence of the raw material may be discerned even in the early jears of 
the industry. The first attempts (1830-67) failed because of llie poor quality of 
the ore used and the difiiciilties of maintaining sustained supplies of charcoal. The 
partial success of the industry between 1875-1007 was due to the availability of 
coking coal in the vicinity of IsTulti, though the iron ore continued to lie poor in 
quality. The final success that came in 1908 (Jamshedpur) was made pt»s.sible by 
the assured supply of good coking coal from Jharia and rich iron ore from 
Mayurbhanj. 

The attachment of the industry to raw materials may be explained by the con¬ 
centration of resources and the diffused character of the Indian market. lender 
such conditions, the raw material attraction is even stronger, ]>articiilarly when 
the finished product weighs very much less than the raw material. 

Another feature of the Indian centres is their location nearer iron ore than coal. 
This is chiefly due to (a) the concentration of coking coal in a small area thereby 
restricting and weakening its locational pull, and labour shortages and lack of 
adequate water supply in the coalfields, (b) the relatively wide distribution of the 
iron ore coupled with the occurrence of other raw materials near the ore. The 
State too has encouraged this pattern of development by emphasizing regionalisation 
of the industry. In the near future the industry is likely to show the same trend 
of localization near raw materials, but a possible development is the growth of the 
industry on the coal site, because of llie great economy in the transportation of raw 
materials by offering double traffic to the railways between Durg and Suiidargarh 
ore and Damodar coal. 
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115. Geographical background of Bhilai Iron*and Steel Plant. 

MOHD. NASEKR KHAN, Allahabad. 

Out o£ the three steel plants which the Govern men t of India has launched in 
the Second Five Year Plan to meet the scarcity of steel products in the country, 
the Bhilai Iron and Steel plant is geographically the most significant , It is very 
aiiibitious in its outlook and views at producing erne million tons of finished steel a 
} ear. 

In the paper a geographical analysis of tfie plant is attempted; its site and 
situation in respect to raw materials, market, capital and labour are assesvsed to 
evaluate to its contribution to the economy of the country willi its extensive level 
land and hard soil. The Bhilai area is excellently situated for the location of steel 
plant for the load capacity of the soil is 3 4 kihjgrains per sip cm. which can 

easily bear the weight of heavy plant. From the suitably located iron ore deposits 
of Illialli-Raglira hills, with its iron contents of 653'<, cheaj) minnig and easy trans- 
j)urtation is assured. The reserve is rich enough to meet the demand of the plant. 
Ivimestone of good (juality is abundant and manganese is to be produced from the 
Balagliat and Bhaiidara mines which are connected by rail to Bhilai. Dolomite, too, 
IS not far to seek. Difiicullies of water supply have been suitably met. The 
greatest drawback with tJie plant is of fuel suiipl}’. The rich fields of Jlioria and 
Bokaro arc far away and the coal found nearer the plant is unsuitable for coking 
purposes. However, arrangements have been made to run the plant on coml)iiied 
supply of coal from Jharia, Bokaro and Koraba fields. 

The benefit of good transportation and cheap and abundant labour enjoyed by 
the ijlant location is fully explained and the problem of electric supply is amply 
dealt witli and the suitability of the plant with respect to market explained. In 
the einl the impact of the plant on the local population and the future economy of 
India has been studied. 


Human Geography 

116. Anatomy of the Tarai Village. 

DR. D. R. SINGH, Allahabad. 

In this paper the author has attempted a study of anatomy of four Tarai 
village.s whose cultural configuration bears tlie distinctive marks of its regional 
geographic personality. He lias discussed the regional village plans which show 
how cultural forces acting within the physical framework have presented varied and 
varying arrangements of houses and streets. Some of the distinguishable plans as 
di.scussed in the paper are : Linear, Rectangular, Circular or Oval and Amorphous. 


117. Natural Vegetation and Man in the Tarai Region of U.P. 

L. R. vSINGH, Allahabad. 

Considering its ecological conditions, Tarai appears but a region of marsh and 
fen, a land of sluggish streams and water-choked morasses, the soil being moist 
alluvium which encourages but the growth of coarse grasses and thickets. At its 
best tl|e natural vegetation is of a savana type, the vast contimions expanses like 
those at the foot-hills in the north, being less conspicuous. Because of defective 
hydrology the forests are stunted in their growth. 
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The Sal (Sliorea robusta) is the most valuable denizen of the Tarai; among the 
miscellaneous, forming open, irregular and mixed forest, the semal (Bombax mala- 
baricum), the haldu (Adina Cordifolia), the asna (Terminalia tomeutosa), the tendu 
(Diospyros melonoxylon) and asid (Ivargerstroeniia parvi floi'a), the shisham (Dal- 
bergia sissoo) and the khair (Acacia catechu) are imix>rtant. Besides, the^ Tarai 
forests abound in bamboos, reeds, baib, munj and ulla grasses. That is why many 
forest industries are carried there. 

But, becau.se of colonization schemes mo.st of the forests have been cleared, con¬ 
sequently the ecoh)gical balance of the region has been disturbed, resulting in 
manifold disadvantages to man. Hence it is the urgent need that the ecological 
balance should be restored by the application of the principles of synecology. 


118. Occupational Structure in the Himalayan Beas Basin. 

S. ly. KAYASTHA, Varanasi. 

In the Himalayan Bea.s Basin, agriculture is .the main source of livelihood 
employing 89% of the total population. There is general absence of secondary 
resources of gainful employment. . Since the pressure of agricultural population on 
cultivated land stands as high as 1121.4 per.sons per sq. mile, resources of land do 
not provide more than a bare sustenance. The size of holdings is uneconomic and 
shatters the basis of profitable agriculture. There is not much .scope for extending 
the cultivated area. The agriculturist has often to turn to other works for supide- 
menting his income. The high upland areas where agriculture is not quite rcjiaying 
and where pastures and forests abound, have become the home of semi-pastorahsts 
living by the wealth of sheep and goats. The southern unirrigated tracts of poor 
soiil.s have become fertile grounds for recruitment to military scrvice.s. Habitat 
bears in this area fairly direct relation to the occupations of people. 

Kangra is more accessible than other tracts and is the most urbanized part. 
Here industry, commerce, transport and other occupations have comparatively 
greater importance. Commerce in the Himalayan Beas Basin is on a small scale 
and employs only 2% of the people. Transport and coniinunicaions are highly res¬ 
tricted and are the weakest in the employment group (only 05%). Other services 
and miscellaneous sources provide employment for another 5% of the population. 
There is indication that with the development of transport, tourism, mining and 
industries for which scope exists, there will be steady reduction in the dependence 
on agriculture. How’ever, there is no likelihood of rapid and large scale changes in 
near future. 


119. The Concept of 'Geography of Communication*. 

(Miss) M. VATAIy, Allahabad. 

In the modern world, the growing importance of the means of communication— 
the outcome of the satisfaction of man’s desires namely’ economic, social, religious 
and political—which provides the needed links that bind all human activities to one 
another, now demands its fullest understanding and description. 

The advanced Geographic thoughts and studies in Human and Cultural fields 
have resulted in the genesis of 'the Concept of Geography of Communication’ or 
'Verkehrs Geographic’. Its original study was either a mere enumeration of the 
surface facts or a deterministic approach in the interpretation of the inter-relation- 
.ship between the man’s environment and the .selection of the means of transporta¬ 
tion. But lately, Hnnian Geographers could give it a new outlook by emphasizing 



Section V : Geology and Geography 291 

man and his ‘Unproductive Occupation of the soil’ in a natural frame work, on a 
regional basis. 

The Geography of Communication with all its analytical and systematic 
approaches, aims at the analysis of the historical development of the means of 
transport; the physical or the natural factors to which it has adjusted or which 
are adapted due to new scientific inventions; the economic activities of agriculture, 
trade, industry etc. . . which call forth different transport net; the detailed traffic 
survey & the limits of their extension; the anatomy and physiology of the system 
of transportation and the extent of the competition among various means of transport 
and its geograhical solution. The Geography of Communication or Circulation, 
stress the activity of man as the core of geographic study—justifying the cultural 
landscape of communication not merely as a concrete expression of human activity 
but side by side a representation of the relationshij) between the activity and geo- 
nomic setting of a region. 


120. A Geographical Study of Transport and Communications in the Himalayan 
Beas Basin. 


S. L. KAYASTIIA, Varanasi. 

I'lie availability of transport and communicatioiial facilities is essential for the 
eeconoinic and social development of any area. Transport facilities are not exten¬ 
sive in the Himalayan Beas Basin. Nonetheless, travel and transport have b^^eii 
recorded since early times. But the present stale of facilities—just a single strag¬ 
gling railway line and two arterial axial roads convey tlie impression that a new 
area is being opened up. Here, it is just a case of under-development. The ornni- 
presence of steep inclines and innumerable streams presents problems of great mag¬ 
nitude. Heavy rainfall and snow in the higher parts add their quota of difficulties. 
Construction and maintenance costs are very high. Steep inclines, streams, snow, 
floods, erosion and landslips hamper circulation. Therefore, the boon of modern 
means of transport is confined to mostly valley areas. 

Human and animal transport will continue to play a very important part in 
areas of high relief. These ancient means are more primitive but are also more 
flexible. Sheep, goats, ponies and man are still the carrier of goods in highland 
areas. Passes are high and difficult and provide passage for some months of the 
year. Kaiigra Valley railway is the most scenic and the northernniobt railway in 
India. It has helped to facilitate and stimulate travel and trade. Some extension 
of Kangra Valley Railway and the electrification would mean less costs and more 
trade. Rlectrification would save long haulage of coal besides en'miiiating smoke 
and reduce costs because of little expenditure of energy on downhill journey. 
Pathankot-Kulii road is the life-line of tlie region. Development of air-transport 
would be helpful to tourists and for the transport of perishable products like hill 
fruit. Present transport facilities are inadequate for the needs of the economy and 
severely limit development. Absence of roads has resulted in isolation and conser¬ 
vatism. Isolation is being broken as transport is gradually developing. The 
economy depends to a great extent on transport costs. In any scheme of develop¬ 
ment and planning, the development of transport and conimiinicntions will occupy 
a very vital place in this region. 


121* The accessibilitjr by roads in South Bihar. 

JAGDISH SINGH, Varanasi. 

Most of south Bihar is included in the highly dissected plateau of Chotanagpur. 
The roads serve as the most important artery of transport; but over two-fifths of 
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south Bihar, still remains inaccessible by roads. Highly rugged relief, with steep 
gradients i)rescnted by scarps and depressions, of the Palaniau upland, hilly Singh- 
bhum and ‘Pats' region of western Ranchi appears to have obstructed the develop¬ 
ment of road transport over considerable area. In the Ganga plain the main jdiysi- 
cal limitation is due to floods caused during the rains by numerous streams i^nning 
parallel to each other. 

The existing pattern of roads is influenced by three factors : — 

(1) The existence of a scries of towns like Varanasi (outside the state), Bnxar, 
Arrah, Patna, Rlonghyr and Bhagalpur along the Ganga. 

(2) The presence of some pockets of economically developed areas, like Dhanbad- 
Jharia-Sindri industrial area, Jamshedpur industrial centre, Singhbhuni iron and 
copper mining region and coal mining centres in the plateau. 

(3) The influence of Calcutta (outside the stale) functioning as the chief of the 
region. 

Moreover, Ranchi, the summer capital of Bihar, has become a nodal point in the 
lieart of the plateau. 

vSoiith Bihar may be divided into three belts from the point of view of acces¬ 
sibility by roads. 

(i) The Northern belt (North of the G. T. Road) has the greatest accessibility 
where only 30 2% of the area is inaccessible. 

(ii) The l^Iiddle belt (between the G. T. Road and Daltonganj-Ranchi road 
extended up to Silli in the east and Nagpur Uttari in the west), where 40 9% of 
the area is inaccessible. But the area to the cast of the Hazaiibagh-Ranchi road is 
greatly accessible in this belt, 

^ (iii) The most inaccessible Southern belt (south of Dalt-Raiichi Road) where 
60% of the area is inaccessible. 


122. The Prospect of Developing Inland Navigation on Ganges in Uttar Pradesh. 

Miss M. VATAIv, Allahabad. 

Inland navigaticjn on the Ganges in U.P. has been dealt retrospectively, which 
reve.als the existence of flourishing trade in the past. 'I'lie trade and transjxjrt has 
declined .since then, due to the withdraw'als of water by the canals and the -undue 
attention paid to tlie railways and roads in the last century. Since then the 
waterways liave been allow^ed to silt, decay and die away. 

In order to view the inland transport possibilities the Ganges is divided into 
three tracts : the l^pper, Middle, and the Lower, The upper or the mountainous part 
is almost useless for the navigation. In the middle part, which extends from 
Hardw’ar to Allahabad, tlicre is a possibility of making a navigational channel of 3 
feet depth from December to June from Kanpur to Allahabad, only after improve¬ 
ments of shoals. The Iowx*r part is tlie most favourable part—extending for 232 
miles from Allahabad to Biixar, because of its physical qualities and the prosi)ect 
of potential trade through the river. 

Competition is one of the major problems in the development of river transport. 
Due to government aid and initiative rivers can be made supplementary to the rail¬ 
ways because there is a natural division of traffic beween the tw'o. 

Recently the Government is taking interest and carrying out river traffic surveys 
which may help the development of the rivers as a water way. 
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123. A Note on the Anomalous Sex Ratio in the Population of Dehra Dun. 

MOHD. NASEKR KHAN and RAMESH DUTTA DIKSHIT, Allahabad. 

A very striking demographic feature of the population of Dehra Dun has been 
a marked anomaly in the sex composition. Throughout the recorded period from 
the arrival of the British to the present day the census statistics have recorded a 
marked deficiency of women to the total male population. Though there is defi¬ 
ciency of women in the population of the whole of the Western Plain of Uttar 
Pradesh, the deficiency is greatest in the Valley in question. Any serious student 
of population cannot but be struck and set thinking as to the social economic and 
physical causes wliich have brought about this. The present note aims at this very 
explanation. 

Different speculations have been made and discussed with their merits and 
demerits and finally the conclusion arrived at is that the i>roblem is a very complex 
one. Wliile several social, political, historical and economic causes can explain 
part of the problem, the chief cause appears to be deep rooted. The anomaly is not 
superficial but inherent. P/Veii at birth the males far exceed the female offsprings. 
The authors are, Iherefoie, of tlie opinion that this anomaly must be related to 
some eiivironmental element, some mineral constituent in the soil and the water 
of the valley as well as something in the very air and climate. Therefore, for a 
fuller analysis we need the help of a batch of expert chemists and niedicalmen. 


124. A Sample Survey of the Measurement of Resources in Relation to Population 
in a Semi Arid Region of Handwara, North Kashmir. 

A. N. RAINA, Jammu. 

In this pai>er an attempt is made at measurement of land resources in relation 
to populalitm in the valley of KasJimir where an investigation of some importance 
was carried in various crop zones to determine adequacy or inadequacy of food. 
In a survey of land use, non-use and mis-use some villages had to be grouped 
together for purposes of generalised study like the Rice Kandy (Arid) Region, a 
collection of eight villages : Badrakal, Khinnen Tehikchand, Waskura, Kachhwari, 
Bhagatpura, Khanabal, Handwara and Badakot. Jn this region the conqilex pro¬ 
blem of nulritioii was studied in view of insufficient food grains, vegetables, fruits, 
milk and sugar. 

The metliod of measurement of resources was completed after ascertaining 
various calculations to show normal diet requirements per capita after equating the 
total population with the total cultivated area. The individual holding in the Rice- 
Kandy (Arid) Region, however, is a subsistence holding that suj)ports one family. 
A standard nutrition unit of diet for rural Kashmir as a whole was worked out at 
98,000 ; 20% ICvSs than one NIJ. It being difiicult to ascertain a PPU for this region 
a general unit was worked out with an average stock unit per acre. Deductions 
were made after turning field yields into consumption figures and finally into caloric 
intake, and are, therefore, expected to present a more or less accurate index of 
food consumption in those regions of rural Kashmir where aridity prevails. An 
average intake of calories was determined from a careful study of articles that 
enter into normal diet as :— 

Maize (flour or grained) 1 % lb. 

Vegetables % lb. 

Fruit % lb. 

111-^8 
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Milk and Tea 1 oz. 

(Meat and fish rarely but eggs often) 

For want of amino-acids there is a poor-protein metabolism which hinders normal 
growth and development. 

A careful interpretation of statistics reveals how an ever increasing population 
ultimately results in a lower standard of living with its ugly results. Not to be 
ruled out as a study of subjective judgment, this vital problem is to be studied in 
comparison with other parts of India and the World now that science and techno¬ 
logy have shifted man-made frontiers far into space. 


125. Demographic Features of Murskidabad (W. B.). 

N. D. BHATTACHARYA, Varanasi. 

The study of demographic features of Murshidabad (24*^ 12' : 88° 18') is neces¬ 
sary for the correct understanding of ‘Social Morphology’. 'I'he physical setting, 
climatic conditions and historical facts bear a definite relation to the distribution 
and trend of population. 

An attempt has been made to .study the pre-census period with the help of the 
travellers’ reports, historical references and plans. The Muslim ruler in the begin¬ 
ning of the 18th Century, was attracted by its natural barriers, healthy climate 
and central position; and there was a tremendous influx of population. The first 
reliable and regular census was taken in 1872. 

'fhe decrease of population may be attributed to the physical and political 
factors which have been analytically discussed in the paper. 

After partition (1947) there was a considerable influx of rural population from 
Hast P.-ikistan. They are approximately 10,000 in number and arc temporarily 
settled at Kurmitola (J.L.No. 64). 

As regards the sex composition, Murshidabad does not show any marked differ¬ 
ence. The town stands on the unhealthy zone of the ‘Bagri’, hence the mortality is 
high. 

At present, according to the census, 1951, there are only 10,756 per.sous, exclud¬ 
ing 'displaced persons' residing within the Municipal jurisdiction. 'I'he population 
of the town (5 0 Sq. Miles) has an agrarian base. 

Murshidabad is a Sub-divisional Head Quarters of Lalbagh and ‘Class IV’ Muni¬ 
cipal Town. 


126. The Coin System in Population Mapping. 

SIVAPRASAD DAS GUPTA, Calcutta. 

The isopleth, choropleth and dot methods commonly used in population mapping 
are hardly suitable for satisfactory representation of population of a country, parti¬ 
cularly of India which has extreme variations in densities. Usually, these methods 
lead to over-generalization of the pattern of distribution though detailed population 
figures are easily available. It is particularly difficult to show both the sparsely 
and densely populated areas and both rural and urban population equally well in a 
single map. Now that we have detailed village-wise population figures available 
for the first time covering the entire country, it is worthwhile to make a bold 
attempt to prepare a primary map showing distribution of population as exactly as 
possible by a snitable method. Investigations carried out in the National Atlas 
Organisation under the guidance of Dr. S. P. Chatterjee, Director, lead to the 
conclusions that tlie distribution of rural population is best represented by using 
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proportional dots in coin system, which can be combined, in the same scale of 
radius, with circles of continued proportionality showing urban population. The 
method has come to be known as coin system because dots of fixed values and 
proportional sizes are used comparable to currency coins of different fixed denomi¬ 
nations. 

In the population map incorporated in the English edition of the National Atlas 
of India coins of three denominations have been used to show rural population, the 
small one representing 100, medium 500 and large 1000 persons. The generally dis¬ 
persed character of rural population and smaller settlements can be very well 
represented by the small coin, while the medium and large coins can show large 
villages and densely populated areas equally well. The size of the dots has been 
kcj^t at the minimum level possible, considering the fact that the scale of the base 
map is not larger than IM. Thus the small dot is only of -3 mm. diameter while the 
medium *7 mm. and the larger 1 mm. Moreover, by using two different colours, green 
and red, it has been possible to show rural population classified into two categories, 
agricultural and noii-agricultural. Similarly, towns have also been shown classified 
jnto four functional types—industrial, commercial service and agricultural—each re¬ 
presented circle of different colours. 

The technique of preparation of the coin map is somewhat complicated because 
the villages cannot be located straigbtw’ay on IM scale and because it is impossible 
to draw the dots of diminutive size as indicated above. The villages arc first located 
and identified on one-inch topographical sheets. The positions of liamlcts and habi¬ 
tations are then transferred on corresponding blue print copy of quarter-inch maps 
on which dots are dawn 4 times larger than the size of those on IM scale; two 
complementary colours, red and blue, are used indicating agricultural and non- 
agricultural population. These quarter-inch originals are then reduced to -fiM scale 
and, at the same time, the colours are separated photographically and two sets, 
for two colours, of reduced black prints are prepared. The prints are then pasted 
in position to form two mosaics which are subsequently further reduced to IM 
scale and finally printed in green and red. The magnitude of this mapping project 
is immense. This involves drawing of some 2 million dots representing 300 million 
persons, plotted on sites of 558 thousand villages. This requires some 7,000 otic- 
iiicli and other large scale-maps for getting exact location of villages and entails 
preparation of more than 360 quarter-inch originals. This can keep a band of dozen 
workers busy for a decade. 

The chief merit of the map is that here the actual pattern of population distri¬ 
bution is revealed, for the coins are plotted exactly on the sites of hamlets and 
habitations. By this method both sparse and dense distributions are shown equally 
well; since the coins and circles have the same unit of measurement the relative 
values of rural and urban population are brought out clearly. 


Regional Geography 

127« Flood : Its causes and control in Deoria District, U.P. 

B. P. RAO, Varanasi. 

Deoria district, through which the Saryu, the Rapti, the Narayani and the 
Chhoti Gandak flow has become the victim of highly disastrous floods almost in 
every monsoon season. It has been estimated that during the last fifty years the 
average loss of poperty by floods was Rs. 50 lakh annually. 

The role of Nature and Man both in the reccurence of floods, in this part of 
the "Saryupar Plan*', can be appreciated. After every heavy rainfall, (some times 
more than 17 inches during a short interval of 24 hours) particularly in the upper 
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reaches of the streams, which fail to drain out the excess rainwater which spreads 
over the tanks and floods of the adjoining areas. The rivers deposit a great amount 
of debris in their beds during the rainy season which helps in the choking of beds 
and ns a result, the courses of the rivers are generally changed. Several earthen 
dams thrown by man across the streams to store water for irrigation aud*fishing, 
construction of narrow bridges, cultivation of the former river beds and the railway 
embankments, all make their contribution to reccurent floods. 

Though man has little control over heavy rainfall, yet it lias been found that 
adequate vegetation cover constitutes towards the regular and even distribution of 
rainfall. But in the district, people have done the greatest crime by clearing away 
the natural vegetation (in 1952 only 32 acres of land was under forest). Thus 
afforestation in upper reaches may minimise the reccurreiice of floods. Further, 
the floods may be controlled by constructing multipurpose reservoirs and canals, 
scientific bunds and regulator, renewal of cultivated drainage lines, iutroLluctioii 
of river training scheme, establishment of flood warning centres and shifting of 
settlement at safe distance. 


128. *Bhitair Katiika*—A Geographical Study. 

B. C. ACHARYA, Cuttack. 

Bhitar Kanika is situated in the north and eastern point of the district of 
Cuttack in Orissa. It lies between the two imporlaiil rivers—’Braliiiiaiii in the north 
and its distributary Maipura Nadi in the south. It is the delta land formed by the 
above two rivers. The land has been dissected by innumerable cliannels of Bhitar- 
kanika Nadi and its tributaries, which are tidal in character. Land and water 
communications are difliciilt. It is more convenienf to travel in country boats or 
motor launches than by any heavier boats. 

The region cnjo}S Monsoon type of climate, moderated l)y oceanic influence. 
Pre and Post Moiis<x)ii storms of milder and sometimes of destructive nature pass 
over the area. 

Silt and recent alluvium of riparian character form the main composition of the 
soil. The forest and the natural vegetation exhibit mangrove character. Cultivated 
crops arc not grown due to lack of human habitation in the region. Six)lted deer 
and wild boar in the forests and crocodiles in the river are the coninion animals 
of the place. Birds are common iii marsh and swampy portions. 

Bhitar Kanika has a wide scope for development as a tourist centre and a reserve 
of fire wood for the people of the neighbouring region, who ex]ierieiice great difii- 
cultics in collecting them. Moreover after land reclamation, the area can be deve¬ 
loped for paddy and jute cultivation which will augment the agricultural production 
of the land. 


129. A Note on the Regional Division of Mysore State* 

V. R. PRABHU, Dharwar. 

P'or a detailed w’ork on the regional geography of Mysore Stale, necessity is 
felt of a suitable division. The schemes so far provided, such as those of Prof. 
Stamp or Prof. Spate, are obviously in outline. In this paper an attempt is made 
to meet this need. 

The reorganised Mysore State covers parts of the three larger geographic regions 
of South India : the West Coast, the Sahyadries, and the Plateau. The primary 
division is complete if a fourth, the Transitional Zone between Sahyadries and the 
Plateau, is added. 
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In this scheme, the four primary divisions are subdivided into nine smaller 
dhisions, which are further resolved into seventeen different regions. In the 
naming of these, due attention is paid to the notn^de-pays which are long established. 
It is believed that these will provide the necessary basis for further work in the 
regional geography of Mysore State. 


130. Western Rajasthan : A Study of Rural Settlements. 

RAM CHANDRA SlIARMA, Allahabad. 

In the anatomy of the rural landscape of Western Rajasthan, this study is con¬ 
cerned with three aspects of its cultural features : the demographic trends in the 
area, the types and patterns of rural settlements and the house types, on the 
regional basis. The main outline of the j^resent network of rural settlements in 
Western Rajasthan covered practically by wind blown sand except 5100 square miles 
of tract of rocky outcrops—was laid down in feudal times of Medieval or Proto- 
Rajput and late Medieval period up to 1857 though there are traces of the settle¬ 
ments of the ‘Indus Valley Civilisation dating back to 3000 R.C.—2500 B.C. 

The deniograi>hic trends and rural population distribution is greatly influenced 
by physical and climatic environment of the area where in the inicleation of rural 
settlements, the under ground water table plays most siguificaiit rule. The types 
of p«attern of Rural settlements consist of wide variations based on l\isloraI-cum- 
Agricultural l^coiiomy, toi>ography of the area, the famines and internal feuds; 
present expansion of means of coniinunicatioiis and recent irrigational facilities. 
The whole tract is divided into various regions on the basis of rural dwellings and 
street pattern, in w'hich from compact to semi-compact haiiiletted type is predomi¬ 
nant one. The Rural housing of Western Rajasthan is deeply influenced by physical 
conditions of tlie tract, having from mud-walled tiled roofed houses to stony slab 
roofed houses and kaclia circular Zuiia.s, the most feeble type of human shelter 
against scorching heat and hot wind. 

So, the mark of water and its availability is great in the nuclcatioii of these 
rural settlements of Western Rajasthan. These settlements and their pattern and 
house types are most peculiar of this arid division of the country. 


131. The Soils of the Moradabad District of Uttar Pradesh. 

S. Iv. DUGGAI/, Muzaffarnagar. 

The Moradabad district forms a part of the Gaiigetic lowland in the north-west 
of Uttar Pradesh. It is drained by the Gaiiga, the Ramganga and their numerous 
tributaries. The rocks of the district represent the sediments brought down by 
the rivers from the northern mountains and deposited here. Over the alluvial base 
there is a sheet of aeolian deposits, particularly, in the western parts. 

The climate of the district is marked by a great variability of rainfall and 
alternation of wind systems characteristic of the moJisoonal climate. 

The soils of the district are transported soils : alluvial and wind-borne, mostly 
clay, loam and sand. Variations in soil fertility are mainly due to the water table 
and the presence of calc^ireous or vsaline matter in the soil. They are rich in potash, 
phosphoric acid, lime and organic matter. 

No attempt has so far been made for acquiring the scientific knowledge of the 
soils of this district. The farmers recognize a multiplicity of them through their 
day to clay observations and experiences. The land revenue classification of the 
soils is based primarily on the size of the particles found in them. The soil demar¬ 
cation in 1904-05 recorded 11-83% clay, 20-22% bhur (sands), and 67-81% loam or 
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dumat. The medium grained dumat soils are the normal soils of the bhangar 
uplands. They are easily tilled and their moisture content is usually sufficient for 
the growth of foodgrains without irrigation. 


132. A Comparative Study of Soils formed from different Parent Rocks. 

S. P. CHATTERJER, R. RAHIRI and S. VRNKATARAMAN, Calcutta. 

Soils are formed from the fragments of rocks and minerals (belonging to the 
lithosphere) and from the products of their decomposition. The relative rate and 
importance of the different processes involved in the process of soil formation vary 
according to the nature of the climate of the place concerned. The process of 
mineral decay is commonly associated with the removal of basic elements like Ca++, 
R+, Na+^ and Mg++ from the minerals. A large part of the negative radicals of 
the minerals belonging to the group of silicate remain as hydrated alumino-silicates, 
together with SiOj, Al^O, and Fe,Oj in various stages of hydration. The result of 
soil forming forces which operate on the parent rock for quite a long period of time 
is in the development of the so called soil profile. Along w'ith the weathering of 
the parent rock the processes of mechanical and chemical eluvialion and illuviation 
give rise to a differentiation in the soil body. From the study of large number of 
soil profiles in different climatic regions of the world, it has been shown that the 
variations in the nature of the different soils are primarily due to the variations of 
climate from the equator to the poles; thus the major soil groups of the world are 
zonally distributed. These are typical climogenetic soils. In the earlier stages of 
the formation of the soils, the influence of the parent material may be seen to 
influence to some extent but with passage of time the climatic influence stands out 
a& dominant. On the other hand, when the influence of the parent material is 
dominating, the type intrazonal or endodynamomorphic soils are formed. 

In this jiaper, two soil profiles studied in the District of Bankura, West Bengal, 
have been discussed to bring out the influence of parent rock on some of the salient 
properties of the soils. It has been shown that the texture, the thickness of the 
soil profiles, the presence of a CO,— enriched horizon, soil reaction, the base 
exchange capacities etc. could be directly correlated with the composition of the 
parent rock. The ultimate test will be made by the differential thermal analysis 
and ‘x’ ray analysis of the soil clays which are now under investigation. 


133. Study of Organic Matter in Howrah Soils. 

S. N. MUKIIRRJEE, Calcutta. 

Humified organic material present in the soils of Howrah dstrict in West Bengal 
was studied. It was found thot though the average amount of organic matter present 
ill the surface soil is roughly 2%, it is not uniform throitghout the entire district. 
Micro relief feature of the soil, the nature of vegetation there and the clay content 
of the soils are some of the factors responsible for this variation. These are 
explained with the help of analytical data. According to the comparative study of 
the organic matter profiles, it is observed that they can be arranged in four distinct 
groups viz., (1) where the amount of organic matter in the soil profile decreased 
from the surface downward, (ii) where the percentage of organic matter first 
decreases, attains a niinimum value and then increases; (iii) where the amount of 
organic matter first decreases, then increases and finally decreases again; and lastly 
(iv) where there are two zones of organic matter depletion and enrichment. The 
nature of variation of organic matter within the profile, particularly the zone of 
accumulation, is either due to the change of soil PH and water tables, or due fo 
buried soil profiles. 
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Land UtiliMtion 

134. Correlation of Slope and Land Use on Vindhyans near Miraapur. 

VIJAYA RAM SINGH, Varanasi. 

In this short study, an attempt is .made to correlate the influence of slope on 
land utilization, along the outer scarp of Vindhyans adjacent to Mirzapur town. 

The slope category and land use maps have been separately prepared and super¬ 
imposed and the following conclusions have been drawn. 

Taking slope into account it appears that the cultivation predominates con¬ 
tinuously on the normal slopes (1 in 120) and in small patches on the moderate 
slopes (1 ill 40-120). Open scrup mixed with forest covers moderate slopes and 
rarely on high slopes (1 in 30-40). Grazing is uncommon on high and steep slopes 
(1 in below 30) which are mainly wooded. 


135. The changing Land-use Pattern in Chakia Tahsil of Banaras District. 

BASANT SINGH, Varanasi. 

Chakia tahsil of Banaras district (24^4' to 25^3' north latitude and 83^3^ to 83‘’2*4' 
eavSt) embraces an area of 474 square miles. Out of which one-tliird falls into the 
Gaiiga plain and the rest forms the part of the Vindliyan plateau. Due to the 
nigged nature of the topography, inaccCvSsibilily and infertile soil, the Vindliyan 
plateau does not show significant changes in tlie land-use pattern since 1881. Only 
some agricultural patches have developed along the foot hills due to the reclarnatioii 
of the forest, whereas in tlie Ganga plain considerable changes have occurred during 
that period, mainly on account of the improvements in irrigational and transport 
facilities and giowiiig pressure of population. Hundreds of acres of land, not avail¬ 
able for cultivation, have now been brought into different uses, such as new irri¬ 
gation offices, roads and new settlements etc. Area under food crops have been 
increased and a considerable area has been reclaimed by clearance of the forests 
for agricultural purposes. 


136. The Historical Factor Governing Land Use Pattern in Moradabad District 

S. L. DUGGAL, Muzaffarnagar. 

Moradabad district, properly spelled Muradabad, forms a part of the histori¬ 
cally famous region Rohilkhand, which lies in the north-west of Uttar Pradesh and 
along the left bank of the Ganga river. 

The district was, perhaps, occupied in the pre-aryan times since when many 
races have come here one after the other. About the 11th century A.D. there seems 
to have been an extensive colonization of the area by various tribes of the Rajputs, 
among which the most important were the Katehrias wlio have given their name 
to the bhangar uplands of the area. The Sultans and Emperors at Delhi sent 
various expeditions against Ihe freedom loving Katehrias. Many times the whole 
country was laid waste. It was at this time that for the jungles here were cleared 
since they served as an easy refuge for the Katehrias. The district remained tur¬ 
bulent during the Moghul period and was again disturbed during the period of the 
decline of the Moghuls. 

The present day pattern of land use started when the British Crown had enforced 
peace over the country. It has continued until the Five Year Plans of Independent 
India have begun to bear fruit. 
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137. Land-Use and Agriculture in Kangra Valley. 

V. P. KAYASTHA, Varanasi. 

The important feature of land-use in Kangra valley is the large percentage of 
uncultivated area. It occupies 45*58% of the whole area. Unappropriated govern¬ 
ment waste and forests etc. occupy another 31*92% of the area. Uncultivated areas, 
wastelands and forests occupy more than ^tli of the total area. The cultivated area 
is restricted amounting to 22*5%. Nonetheless, agriculture is the chief means of 
sustenance because of the absence of the secondary means of occupation. Agricul¬ 
ture employs more than 90% of the population of the valley. Thus, the pressure 
of population on cultivated area is very high amounting to as much as 1,250 persons 
per sq. mile of cultivated area. The valley has also got large number of livestock 
and there are about 3 heads of livestock per cultivated acre. Such high density of 
livestock has led to damage to natural vegetation causing soil erosion and subsequent 
loss to agricultural land. Agriculture is not prosperous because of uneconomic 
small holdings. In certain areas the fields arc so small that agriculture is done 
with the hoe. One of the redeeming features of agriculture is the large percentage 
of irrigated area which is as high as 68*2%. Kangra valley has tliiis become the 
granary of the hilly and mountainous regions of Kangra. 


138. Kackhwa : A Study in Changing Landuse. 

VIJAYA RAM SINGH, Varanasi. 

This study deals with the changing pattern of land utilization during the last 
120 years, in an urban centre (rural urban)—Kachwa (area : 1200 acres) which lies 
12 miles iiorlli-east of Mirzapiir. About Ivvo-lhirds of Kachhvva form a part of the 
‘Khadar' and tlie rc^t, a part of 'bangar' plains of the Middle Ganga Valley. 

This setllement grew as a military camp and a small market place. I?arlier it 
supplied indigo and cotton to the Mirzapur carpet industry. With <lecliuc of the 
carpet industry indigo and cotton cultivations disappeared. Later the indigo factory 
was turned into a hospital. Recently it has shown raj^id progress and has now 
attained the first stage of urbanization (Town area). Population has increased by 
50 per cent and the non-agricultiiral population increased by 100 per cent since 1881. 

The southward shift of the Ganga has provided an area of 105 acres of additional 
land leading to changes in field patterns. The expansion of non-agricultural func¬ 
tions with the growtli of population caused considerable increase in the built up 
area. A variation in the land ownership is also notable. 

A significant change in crop patterns is also marked. In 1839-40, indigo, millet, 
‘benjhar' and Ijarley were predominating which were replaced by mixed cropping 
of cotton-arhar, wheat and barley in 1879-80. In 1957-58 all the prior crops were 
almost vanished and new crops like rice, jnaize, hemp, potato, tobacco and fodder 
crops have opened a new chapter in the present land use pattern of Kachhwa, 

Tliese changes in hand use pattern have been due to the following facts : ever 
shifting nature of llie Ganga; increasing concentration of non-agricultural func¬ 
tions ; fluctuating fortune of Mirzapur and the changing land laws in different 
periods. 


139. Cultural Landscape of South Ganga Plain, Bihar. 

RAMESHWAR PRASAD SINHA, Gaya. 

Man has utilised the natural landscape for making it a anitable abode. The plain 
forms rich cultivable tract in the State of Bihari wher^ variety of crops are grown 
to feed the present and adding montlis, 
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The country, with varying pattern of fields, has not only been netted with 
rocds, railways, telegraphs—poles electric grids, but has also been painted with 
different sizes of rural and urban settlements. The land which lias been used to 


different purposes is given below :— 

1. Net area sown ... . . ... ... 5d-10% 

2. Current fallow ... ... ... 6-40% 

3. Uncultivated land excluding current fallow .. ... 390% 

4. Not available for cultivatiofa ... 12-70% 

5. Forest ... ... ... ... ... 12-90% 


100 - 00 % 

This rich cultivable tract is one of the densest area of India. I'lie density varies 
from 200 to over 2,000 persons per square mile. The areas, lying between the flood 
plain and the hilly tract, show a high density, but the density decreases from east 
to west and from north to south. There are eleven density regions. 

Classifications of Settlement by function show that about 80% of the inhabitants 
of South Ganga plain of Bihar are agriculturists and the rest are devoted to mining, 
quarrying, industries, commerce and transport. Rural cehtres outnumber the urban 
nucleons. The size of the rural settlements vary from one area to the other giving 
a variety of rural patterns. Patna and Gaya are cities with different functions, 
where as major and minor towns are distributed in differeht parts of the country, 
functioning either as administrative educational or collecting or distributing centres. 

Communication lines spread like veins in the body of the region. These cul¬ 
tural features are painted on the Natural landscape, which constitutes the cultural 
Landscape of South Ganga Plain of Bihar. 


140. Land Capability Classification in a Canal Irrigated Area of the Patna District, 
Bihar. 


R. N. P. SINHA, Patna. 

The group of eight revenue villages (25°30'—25®35'N. : 84°59'—8S04'E.) chosen 
for study lies in a north east—south west strip along the Kurkuri distributary of 
the Son East Canal. This comprises a total area of 4301 acres of which more than 
86 per cent is cultivated leaving only about 14 per cent for other uses. 

The area has some uplands and lowlands carved out by the westward shifting 
course of river Son. The climate is sub-humid W’ith an average rainfall of 40" 
coming mostly in summer and temperatures varying between 84° in summer and 
50° in winter. 

Five soil types have been distinguished viz. clay, clay loam, sandy clay loam, 
sandy loam and loamy sand. There is no serious problem of salinity or alkalinity 
but organic matter and phospheric acid are deficient. There is no serious problem 
of soil erosion and the depth of the soil is everywhere good. 

Based on these physiographic, climatic, edapliic and hydrographic factors, the 
land of the area has been classifiefid as follows :— 

Category I. Good Quality Land. 

Class I. Nearly level, highly productive land with clay loam soil suitable for 
a large number of crops. 

Class II. A bit higher in elevation with sandy clay loam soil liable to rapid 
percolation. More suited to market gardening. 

Class III. Lowland with sandy hNUR soil sublet to water-logging and slight 
acidity. Moderate yield. 

Class IV. Lbwland with clay scdl fiovirig po6t permefthiHty. Range qf 
limited. Suited niostly to *rabi'. 

Ill— 39 
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Category II. Medium Quality 1/and. 

Class V. Upland with light sandy loam and defective water conditions. 
Medium productivity even under good management. 

Category III. Poor Quality Land. 

Class VI. Driest upland with loamy sandy soil. Water draining; out freely. 
Suited to vegetation. 

Category IV. Not available for cultivation. 

Class VII. Comprises house-sites, roads, ponds, etc. 


141. Morphology and Change in Land Use Pattern near the Jhelum Gorge in 
Baramulla, Kashmir. 


A. N. RAINA, Jammu. 

This paper deals with morphology and basic factors affecting type and success 
of land use near the Jhelum Gorge (Bahramgol), in Baramulla Kashmir, lying 
between latitude 34° to 35° North and longitude 74° to 75* Kast and reveals an 
interestingly diverse physiography. 

The morphological study covers the villages of Chakla, Nadihal and Saadipora. 
Geologically the original lake of the Kashmir valley forced its way out of the gorge 
at this place draining the oval vale in which, finer sediments were dejwsited forming 
Karewas at the foot of the mountain ranges. Rich in alluvium, deposited after 
frequent floods in the past, Chakla is a typical river-bank village in the lap of a 
loop of the Jhelum. Scattered on the southern slopes of a hard and worn down 
Karewa is Nadihal, a fairly large village, Siiadipora is another village fifteen feet 
above the level of Chakla. The slope is towards the east into a plain which further 
ends into a swampy area of the Wular Lake. 

The soil composition in this Rice-Fruit Region varies from deep alluvium which 
when dry is soft clay without sand to dry clay towards higher elevations of Nadihal 
and Saadpora. Right use has been made of everything by the hard working villagers 
that could help them in enriching the soil from the hair of a sheep to a corpse. 
Even the decomposition of human refuse with soil and grass is used along with 
chemical fertilizers. The transplantation method of sowing has given good results 
with a deep ploughing to prepare the solid bed in spring when snow and ice has 
melted. The thawing pulverises soil aud the fields are prepared with farm yard 
manure. 

The land use pattern of this region has altered since the First Five Year Plan 
when the geographical factors of this region changed as a result of lift irrigation 
worked at present with diesel pumps and to be worked with electricity when the 
entire region towards the elevated fans of the Karewa near Nadihal will also get 
water for irrigation. Lift irrigation has helped the agricultural economy of this 
region which is now changing its shape and undergoing a revolution. More than 
five hundred people out of a population of about 3,000 travelled long distances to 
earn a living mostly by preparing rafts and arranging logs of wood for being floated 
to the city of Srinagar. They are settled farmers now. 

No more maize and fruits but rice cultivation has been possible in this area 
where the rich soil bed being still virgin gives a high yield of China paddy which 
is preferred for its ease of cultivation. The population has suffered a revolution 
with rice as chief article of diet and a considerable increase in livestock has begun 
to be looked after carefully by the peasant whose resources have suddenly increased 
and for whom the vexed problems of increasnig pressure of population, fragmenta¬ 
tions of holdings, the poverty of the soils will crop of very late and may not cause 
that depression of anxiety for the help which rationalization and scientific methods 
may keep at his disposal. Since much of rice land is double or even triple-cropped 
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yield will be cnormons in future when labour and capital will be available. In this 
respect adaptation to a sudden increase in resources has not taken place. 

Much of mobility of labour has ceased in this region and the waste of time 
and energy per capita has been reduced and profitably employed in productive enter¬ 
prises. The advantages of settled agriculture like the full lime farm work, more 
attention to cows and oxen resulting in an increased yield of dairy products and 
dung together with fresh vegetables have increased the carrying capacity of the earth. 

A tendency towards the expansion of the villages to higher elevations is seen 
though the main road has attracted habitation for its ease of trade. The two maps 
show how far cultivation has extended towards the fans of Karewas and land 
previously poor, dry and dusty is now a potential production unit with considerable 
future possibilities. 


URBAN GEOGRAPHY 

142. Sankarpur—a market gardening area in Cuttack city. 

RABINDRANATH RAY, Cuttack. 

Sankarpur, an important market gardening urea in Cuttack city is lower than 
the surrounding tracts and has small depressions, containing water locally known 
as “Garhias”. There are a few swamps and patches of unused plots with short, 
hard grass. 

The factors that have developed market gardening here are (i) presence of 
moderately good soil, locally known as ‘Telbalia* a mixture of sand and clay and 
rich in humus, (ii) the proximity of the subsoil water, which lies at a depth of 
6' to 10', (iii) nearness to Taldanda canal, (iv) nearnes.s to the wholesale vegetable 
market of Chattra bazar, so that transport costs are very slight. 

Poultry farming and pastoral occupation are entirely absent. 

The vegetable gardens are invariably situated near the ‘Garhias’. Water is 
lifted by means of a ‘tenda’ from these ‘garhias’. The field.s arc bounded by tliick 
hedges of ‘Nagoi’ plants. Each field is divided into tiny subplots of varying size 
which raise different vegetables. There are two main crop seasons : (i) The Jonhi 
or the Jhingi season during the rains, (ii) The Cabbage—Cauliflower season during 
the winter. Except these crops a variety of pot herbs like Pui, Lautia, Pudina, 
Kosala and Dhaniapatra, Jhurunga—a kind of beans, pumpkin and gourd, water¬ 
melon, potatoes and brinjals are grown. The cultivation is of the intensive type 
and there is widespread use of both natural and artificial manures. 

The area has a great prospect in view of the ever-increasing need for fresh 
vegetables for the citizens of Cuttack. Poultry farming and pisciculture are possible 
and should be undertaken. 


143. Trenda of Urbanization in Debra Dun Valley. 

RAMEvSH DUTTA DIKSHIT, Allahabad. 

In the present paper an attempt has been made to trace the growth and trends 
of urbanization in Dehra Dun Valley from the ancient times to the present day. 
The paper start.s with tracing the probable growth of the first agglomerated settle¬ 
ments—the rudimentary towns—which it is thought might have grown in the Asokan 
times. Though some rudimentary towns might have existed in the times of Asokan 
supremacy in the Dun and certainly some flourished from the 12th to the beginning 
of the 18th century, but many were deserted and .all decreased in importance from 
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the mid-eighteenth to the first quarter of the 19th century when anarchy and 
maladministration prevailed and there was insecurity of life and property all round. 
Thus true urbanization may be said to begin only after the British arrival in the 
Dun and most of the present towns are the product of the British rule ^ 

Dcmographically Dehra Dun Valley is one of the most urbanized parts of tlie 
State. With 47% of its people living in cities and towns of different categories 
against 13-6 per cent average for the State; it is far more urbanized than the whole 
ot the Uttar Pradesh. Here urbanization has been very steady and speedy; where 
as in 1901 only 22 per cent of the people lived in towns, today half of the population 
is urban dweller. The net variation in urban population of the valley from 1901-1951 
has been 434 per cent where as the total population has recorded a positive varia¬ 
tion of only 209 per cent ditring the same period. The census of 1951 records one 
Class I, three Class V and two Class VI towns in the Dun. The growth of popula¬ 
tion has not been uniform in all the towns. The <iifferent causes for this have 
been briefly dealt with. 

Besides demographic trends, a study of the trends in the locational alignment 
of towns has also been attepipted. Formerly the urban centres that existed were 
mostly in the Kastern Dun but after the British arrival the new centres that grew 
has a marked westerly alignment in their locatiou. The politico-economic causes 
lor this have been amply explained. 

The future appears to have much in .store for the urban developments in the 
valley. 


144 .* Growth of Mutcooreo a* a Hill Sanitorium. 

RAMESH DUTTA DIKSHIT, Allahabad. 

Situated in latitude 30° 27' North and longitude 78° 61' liast at a distance of 
fourteen miles from Dehra Dun and standing at an average elevation of 6580' alxjve 
sea level, Mussooree is one of the most popular hill stations of India, 'fhe paper 
starts with a brief discussion of the nomenclature of the town and the difterent 
factors in its grdwth from the early years to the present day have been sufficiently 
explained. Dike most of the hill station of Northern India Mussooree is a product 
of the British rule. 

The European engineers in Dehra Dun were anxious to find a cooler place 
where they could go during the summer months and after a great deal of exploration 
the present site was chosen. The station may be said to have come formally into 
existence in the year 1823. 

Prior to the growth of the modem township of Mussooree the hills where the 
town now stands supported no permanent human habitations. 'I'he whole area was 
studded with cowsheds showing the rights of individual farmers on the flat patches 
of land surrounding each shed. There cattle were grazed in summer. The advan¬ 
tages of Mussooree as a hill sanitpria having been recognized, it did not take long 
to flourish. Soon land was bought from the farmers and small and beautiful cottages 
•Sprang up on all sides where our white masters began to settle in good numbers. 
For the amenities and entertainment of the European settlers and the education of 
their children, all sorts of shops, clubs and schools were opened and the town grew 
with great rapidity. Thus Mussooree developed into a miniature model of an occi¬ 
dental town on the oriental soil of India. Various economic and historical factors 
such as opening of the Dehra-HaradwM Railway, stay of Yakub Khan and the Duke 
and Duchess of Cannaught etc.—gave added impetus to the growth of the township. 

Of greatest inport in the growth of the town are the geografflikal factors but 
fmr which Mussooree could never have been so popular and so attractive. These 
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factors have been fully discussed here. Its easy accessibility, healthy climate and 
pure water as well as the captivating scenery it commands, all have contributed 
to make Mussoorce what it is today. 

The paper ends with a note on the factors, which, in spite of all its advantages, 
have made Mussooree lag behind Naini Tal, the summer capital of the State, which 
chronologically started much later. 


145. Evolution of Bangalore City. 

R. h. SINGH, Varanasi. 

Bangalore is an example of a ridge head town which has grown up at an 
elevation of about 3,000 ft. above sea level lying as it does in the centre of South 
Deccan at a distance of over 200 miles west of Madras Though situated in a 
tropical country, the city enjoys a salubrious climate comparable to temperate 
regions. It has its origin in the second quarter of the 16th century (1537) wath a 
mud fort as nucleus built by a Hindu ruler, Keinpe Gauda. The old town was 
surrounded by a wall, ditch and hedge with at least five gates. The growth of the 
town could not be restricted to the limits set by four Kenipe Gauda watch towers 
built at the cardinal points. The town passed into the hands of the Muslim rulers 
in the twenties of the 17th century; and particularly in the reign of Hyder Ali the 
fort was rebuilt with stone and the famous Dal Bagh garden was laid. The city 
began to experience new light in the first decade of the 19th century (1807) when 
a civil and military station was established by the Britishers and the cantonment 
began to develop as a twin town occupying a higher site (High ground) than that of 
the old town. Now the town has grown into a corporation and a million city face<l 
with the problems of water supply, overcrowdiness, .slum clearance etc. 


146. Urban Land-use of Jaunpur. 

UARI HAR SINGH, Varanasi. 

Jaunpur (25" 45' N. and 82° 41' E.), an ancient city of mediaeval name, stands 
on either side of the river Gomati. Though the city is one of the important urban 
centres of B)astern U.P. (.second only to Varanasi in the primary uinland of Banaras), 
it has more of rural character. About 59% of its area i.s under cultivation. Market 
gardening deserves special mention as 70% of the agricultural land falls under this 
head. 

'riie main built-up area is concentrated on the northern side of the river. Here 
lies the business district of the city covering about l/3rd of the main built-up area. 
While roads and streets cover only 1% of the municipal area, about 7% of the 
land lies waste or is used otherwise. 

With a view to accommodating growing population and to improve the condi¬ 
tion of blighted areas, it is highly desirable that several housing schemes be estab¬ 
lished in the outer and suburban zones of the city. Moreover, establishment of an 
industrial colony in the outer zone, widening of roads, building of new modern 
markets in the city proper and provision of more civic amenities, will go a long 
way in improving the general character of the city. 


147. The Influence of Railweye on Tovnaecape of 'KAVAL* Town* in UJ*. 

UJAGIR SINGH, Varanasi. 

Since ito appearance in the third quarter of the last century, the railway has 
xtty atrimgly influenced the structure and development of ‘KAVAL* towns, 'fhe 
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railway lines in Allahabad, running through the heart of the city on high embank* 
ment with a few underpasses and subways, serve as a cultural divide between the 
city proper and the newer settlements developed near the railway stations. The 
embankments obstruct the natural drainage and traffic movement. 

Railways form a large ring round the city of Agra. While the industrial 
/one stretches along the bank, of the Yamuna near Agra City Station, most of the 
educational institutions occupy the western part of the outer /one served by Raja 
Ki Mandi and Idgah railway stations. 

In Varanasi, the main built-up area forms a large triangle, the base of which 
lies in the north along the railway lines. While the two railway stations (city and 
Kashi R. S.) on the eastern margin of the base have facilitated the development of 
Visheswarganj grain markets and a cotton mill, the civil lines and the cantonment 
have developed north of the Varanasi Rly. station in the west. 

Railways in Kanpiu: have influenced the industrial landscape more than any 
other development. The industrial zone of the city has been shifting south and 
southeast wards, being attracted by railway stations. The railway sidings running 
through densely settled areas in the north, creates serious traffic problem. 

Townscape of L/Ucknow is comparatively less influenced by railways running 
farther south from the main built-up area as sufficient land was available on either 
side of the Gomati. The metre gauge railway line running across the main built-up 
area, is proving a great nuisance to the public. 

Under the circumstances, remodelling of railways must form an essential item 
of planning and development in each of the ‘KAVAIy’ towns of U.P. 


14S. Urban Features of Bijapur, the Historical Town in Mysore State. 

M. S. HONRAO, Dharwar. 

Bijapur is the premier historical town of the north Mysore state. It is also 
the leading city of the Krishna-hhima doab. 

In an apparently unfavourable country, it must have been a small agricultural 
village. Its nodal situation and agricultural possibilities seem to be its original 
raison d’etre, and not the purely historical accident which helped it to gain the 
status of a capital in the Musalnian pediod. The contemporary rulers realised the 
advantages of the underlying trap for raising lasting buildings and structures. 
Rven though the historical causes reduced the city’s importance to almost a nonen¬ 
tity, the town today bears an unmistakable historical impress on its landscape. 

It has taken a second lease of life as administrative centre but in full confor¬ 
mity with the modern conditions. Though it is today commonly known as a 
tourist centre, it has also acquired a legitimate importance in trade and has picked 
up some industry. It admirably illustrates the process at work in the transforma¬ 
tion of such old centres. 


149. Towns and their Umland in Western Rajasthan. 

MOHD. NASERR KHAN and RAM CHANDRA vSHARMA, Allahabad. 

The object of the present paper is to focus attention on the Rajasthan Desert 
and to investigate the general pattern of growth of urban centres in relation to 
their local and regional environment. The goal of the investigations is to inter¬ 
pret the inter-relationships of some of the innumerable factors which constitute 
the regional and inter-regional complex of these widely scattered centres. This 
dry area division of the state of Rajasthan because of its pre-existing trade and 
market towns ranks second in order of urban density pattern and urban growth. 
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The urban centres of the Western Rajasthan owe their origin and location to 
diverse physical cultural and political factors. The history of time and space in 
their development played a great role and witnessed the diversity of unproportional 
growth of various types of towns of this region. The effect of time and space 
upon the jjersonality of these towns has been clearly revealed in their morphological 
analysis and development in which both centripetal and centrifugal forces have 
been at play. Individually each and every town of this environment and responded 
perfectly to the tempo of the regional culture economic status. The demographic 
trends of these centres kept pace with the general character of their respective 
regional complex of environment. The sub regions of this dry division of Rajas¬ 
than, have fully affected the growth and the development of these widely scattered 
urban centres and takes us back through out the history for its explanation. 


150. Suri—An Urban Study. 

DIPTIMOYEE DEBI, Calcutta. 

Suri is one of the most important town of Birbhum district of West Bengal. 
The area of the town is expanding with the growing population. The paper deli¬ 
neates all the important factors of urban growth. The paper also describes the 
detailed land use pattern of the town. The most important feature of the town 
is rural-cum-urban pattern. The Urban growth has been rapid since the introduc¬ 
tion of Mayurrakshi Project. The transport system is not very well developed. 
The streets are narrow in the old town and wider in the extended area. Suri has 
got a permanent market and it attains the urban character. 


151. “Industrial Lsmdscape of Lucknow”. 

S. P. SINGH, Varanasi. 

Lucknow, the capital of Uttar Pradesh, lies on both the banks of the river 
Gomati (26® 52' N. and 80® 65' E.). Its main functions are essentially administra¬ 
tive and commercial, yet its industrial function is not insignificant. 

With the downfall of the Moghal Empire under the x>&tronship of Nawabs of 
Avadh, it became an important centre of Cottage industries. Nawab Asafuddaula 
transferred Avadh’s capital from Faizabad to Lucknow (1775). He encouraged many 
traders and craftsmen to reside here. 

Later on, in the British regime the factory industries were also introduced, 
such as paper and cotton textile. Recently, the introduction of engineering industry 
has hailed a new era. And, now a new industrial colony of Aishbagh, though still 
in immature stage, can be identified within the urban habitat, where industries 
like iron and steel works, cycles and cycle parts, hume pipes, tube-well equipments, 
surgical instruments, agricultural implements, quality torches, chemicals, ice 
factories, flour mills, oil mills. Cotton textile and huncane lanterns etc. are con¬ 
centrated. But Lucknow still boast of its art and luxury products, such as chikan 
embroidery, kamdani, clay modelling, tobacco and perfnmes, etc. 

Including the Railway workers the heavy industries employ only 2-2 per cent 
of the total population and 33-6 percent of the total industrial population. 'The 
light industries employ 2-6 per cent of the total population and 40 per cent of 
the total industrial population. And, the cottage industries give employment to 
1-7 per cent of the total population and 26-S per cent of the total industrial population. 

Most of the industries are using electric power. 
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152. Industrial towns of Uttar Pradesh. 

KASHI NATH SINGH, Varanasi. 

With a view to specifying the industrial towns of Uttar Pradesh a quantitative 
jiroccdure has been followed. Taking the average percentage of the urban* popula¬ 
tion of the Stale engaged in ‘Production other than cultivation' (24-94%) as a refer¬ 
ence tool, those categories of standard deviation (SD) have been calculated and 
individual towns have been rated by categories. Out of a total number of 467 
towns of the Stale, only 111 or about 24% towns have their population engaged in 
industries above the State urban average, and only twenty six or 5-57% of the total, 
as they fall in SD, category (35-64%) and above, have been recognised as ‘industrial 
towns’. Two more SD compulations (SDj—46-34% and SD,—57-04%) have been 
made and towns classified accordingly. Eighty five towns, however, come to the 
average scale, while seventeen occur in SD,, four in SD, and five in SD,. 

It is obvious from detailed analysis that urban centres and smaller towns appear 
to have more industrial bias due to their long-e.stablished cottage industries. Larger 
towns and cities, (jji the other hand, have multi-functional activities and, therefore, 
the percentage of their population engaged in industries is comparatively less. 

Only Kanpur, Modinagar and to some extent, Firozabad represent, in the true 
sense, modern industrial characters in the State, while others are centres of cottage 
industries. This is further expressed by more rapid and steadier growth of the 
former as compared to slow and highly fluctuating growth or sometimes actual 
decrease or stagnation of the latter and also by comparatively larger male-female 
ratio in the former. 

On the whole these 26 industrial towns comprise about 12% of the total urban 
population, and have recorded the highest growth (172-34% net) during 1901-51 as 
compared to other service centres of the State. There are, however, very few 
towns of industrial origin in the State. 


153. Slums of Lucknow. 


M. N. NIGAM, Varanasi. 

Lucknow, though the capital and the most beautiful city of Uttar Pradesh, has 
several stinking spots of sub-human habitations in the shape of hutment slums. 
These slums are found in certain localities situated in the inner and middle zones 
specially in the west. 

Survey, carried on in twenty slums consisting of 1860 houses and 9680 people 
reveals that 75% of the lanes and streets are Kachcha; only 20% have drainage 
facilities and 65% of the huts have open frontage. Only some of the slums have 
a few latrines and water taps with an average of 400 persons per latrine and 200 
persons per water tap. The huts of these areas, inhabited by bad econoraied 
people, are low hovels, built of mud and stone, or bamboo and matting. 

The influx of low-caste poor people for getting employment, lack of building- 
space and planning are the chief causes of these alums. 

The insecurity and apathy in these areas have brought family disorganisations 
and disintegrations, neglect of the child, rise of prostitution, crime, the deteriora¬ 
tion of youth, inefficiency and the resulting anti-soial outlook, behaviour and 
activity. 

The measures suggested for slum-clearance, include the engineering operation 
of these slums by means of different housing schemes, [X’ovision of civic amenities 
and proper planning. 



Section V : Geology and Geography 


309 


154. The Concept of Functional Zones. 

K. R. DIXIT, Baroda. 

Many geographers for quite some years have been indiscriminately using the 
word ‘Functional Zones’ to emphasise the gregarious nature of functions in the 
urban complex. Obviously, it appears to have been repeatedly done to systematise 
the distributional pattern of functions over the city. An attempt has been made 
in this paper to review historically the development of the concept of functional 
zones and its application in the current studies of the urban functions. The vali¬ 
dity of demarcating functional zones on the outline map of all the cities has been 
critically examined with reference to certain important studies of towns made in 
the past wliich show that the functional zones are not an universalily and the 
heterogenous distribution of functions does not lend itself to clear-cut dcmarcalion 
of functional zones on the map without an appreciable distortion of facts. vSince 
the use of functional zones is so general as to frequently become faulty it is 
essential to support the gmieralisation by sample studies that will have the two¬ 
fold functions of giving the idea of general pattern of land use in an area and 
also providing the base for the determination of functional index which is to be 
expressed in terms of percentage of floor space devoted to one particular functiDii 
as compared to the total occupied floor space in a locality. The functional index 
will give the relative importance of one function in the smallest demarcated unit 
area over the city. This is specially needed while dealing with the Indian cities 
where segregation of functions leading to perfect zoning has been well nigh 
impossible. 

The terminology in this connection has not attained a set pattern. The synony¬ 
mous use of functional zones, regions and areas has resulted sometimes in creating 
confusion and conveying meanings different from what they are sup^MDsed to convey. 
It is better if tlie use of functional zones is dispensed with in favour of functional 
areas which is much in line with the objective of the geographers. 

The cartograpliic presentation of functions is suggested to lake the form of 
several maps in place of one, each showing the distribution of one function by 
shading. The intensity of shade in every locality will indicate the magnitude of 
functional iiiJ<‘x. This method however, eiitails the work of sampling and cannot 
be done by siinjile street observation. 


155. Classification of the ports of India based on site and Location. 

S. M. KARIMI, Patna. 

The old historic ports of India have all lost their importance to-day. The loca¬ 
tion of ports in the past were influenced essentially by productive hinterland, but 
to-day, barring a few exceptions only favourable sites can mairilaiii first class ports. 
The result is that though India has a long coast-line, her sea-borne trade is carried 
on through only a few ports; tl»ese too suffer from certain defects with respect 
to their site. 

The west coast, a block coast of recent faulting with rocky and erosional shore 
line and open to the action of the persistent South west monsoon gales is suitable 
only at places where some creek or the headland has enclosed a portion of the sea 
(Bombay), affording deep and safe anchorage. Changes in the physical conditions 
in the western north, such as, subsidence and elevation and huge sedimentation 
of the coast are responsible for the decay of old portsites (Broach & Surat). The 
eatern coast with raised seafloor and prograding deltas is dotted with only open 
sea roadsteads or artificial harbours* 
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Based on site and physical location, it is possible to divide the ports of India 
into three distinct groups, (a) ports with natural harbours affording a deep and 
safe anchorage for large modern vessels, such as, Bombay, Cochin, Kandla, Okha 
etc., (b) Ports, as open roadsteads lacking harbour or safe anchorage and used 
only in fair weather, dotting the west and the east coast of India and cif^agcd 
essentially in the coasting trade. The two exceptions ai^e Madras and Visakha- 
l)atnani which now possess artificial harbours, and (c) River ports, located along the 
bank of a river at its mouth or inside off the shore, being busy with coavSting and 
inland trade with lighters and country boats. Calcutta on the TIooghly, liowever, 
maintains its iniix)rtance by constant dredging of the sandbars of Ibc river. 


156. Delimitation of the Hinterland of Visakhapatnam Port. 

B. P. RAO, Varanasi 

Visakhaiiatiiain, one of the youngest port of India occupies the fifth position 
among the ‘hnajor ports’* of the country. Situated on the east coast, 545 miles 
S. W. of Calcutta and 484 miles north of Madras, it has become the main outlet 
for a large area in between the above ports. 

Considering the criteria suggested by Weigend and Morgan for delimiting 
the hinterland of ports, an attempt has been made to limit the hinterland of 
Visakliapatnnni jKirt. Considerations of Physiography, nature of means of transport 
and accessibility and some selected articles of outbound trarli?, like manganese, 
iron ore, leather and oil seeds, appear to be more useful for the pnrpo'^e. The 
average line drawn on these bases is taken as the external bounrjary <>f the hinter¬ 
land of Visakhapatnam port, and thus northern districts of Andhra, Southern dis- 
trfets of Orissa and M.P. and north-eastern districts of Bombay may be included 
ill its hinterland. 


157. The Antiquity of Prayag (Allahabad). 

R. h. DWIVIiDI, Allahabad. 

The present paper, while investigating into the anticpiity of Allahabad, attempts 
to show the strong influence, exerted by Rivers on the growth and decay of towns 
in the past. Like Varanasi, Prayag is not a city of great antiquity. In myth and 
legend the earliest name of Prayag was Pratisthan, the ca])ital of Puriiravas. Later 
on, under the influence of the Rigvedic religion, it was renamed as Prayag. 
Pratisthan disappeared due to the erosive action of the Ganga, for, in the Valniiki 
Ramayan (IQOO B.C.), in which Prayag finds its first mention, there are no indica¬ 
tions of any urban settlement near the holy confluence, except the hermitage of 
Rishi Bharadwaj. On the basis of the Buddhist texts (mostly written in Pali) also, 
it can be vSaid that there was no city named as Prayag in tlie early Buddhist 
times, i.e., about 600 B.C. 

But according to Tod, Prayag was the most ancient city of the Rajputs which 
was visited by Megaslhcnes in the 4th Century B.C. The city of Prayag was defi¬ 
nitely under the rule of Ashoka the Great. Moreover it was visited and described 
by the famous Chinese traveller, Hiuen Tsiaug in the 7th Century A.D. It is, 
therefore, quite probable that the ancient city came into being, for the second 
time, in the latter half of the first millennium B.C. 

The ancient cit 3 % so vividly described by Hiuen Tsiang, was not noticed by 
Albernni, according to whom, Prayag denoted the Tree (Akshayavat) and not any 
city in the 11th century A.D. Cunningham is ot opinion that the ancient city had 
already been deserted long before Albenmi’s time. It has been shown in the paper 



Sectiori V : Geology and Geography 


311 


that half of the city was washed away by the rivers while the remaining half was 
deserted by its inhabitants out of fear. It was on the site of this old city that in 
the ICth century A.D., Mughal Kniperor Akbar, commanded a fort to be built, 
refounded the present city close-by and rechristened it as Allahabad. Any way, the 
present city of Allahabad is, undoubtedly, built on the departed greatness of previous 
cities. 


158. Evolution of Jaipur. 

(Miss) VIMI^A SAXENA, Varanasi. 

Jaipur (26°55'N and 75°50'E), the largest city and the chief coiiiiiiercial centre 
and capital of Rajasthan is in many respects the finest modern Hindu city. Owing 
to its location, nature and topography, it has become the most important service 
centre in Rajasthan. 

In selecting the site of Jaipur the defence played a prominent role. It occupies 
the broadest part of the long fork within the two branches of the Aravalli hills, 
i.e. Nahargarh aud Aniargarh. The city is not far from .Amber, the old capital. 

Being situated in the saddle, Jaipur is easily accessible to the fertile plain of 
the Ganges too. 

Jaipur was founded as walled city by Sawai Jey-Singh in 1728, with the palace 
as its nucleus. 

Nearly for two centuries the city growth remained confined within the city 
walls, and it was in 1931, that Sir Mirza Ismail provided for the expansion of the 
city beyond the nails, on a planned basis. Schemes for the slum clearances, 
improvement of roads and development of new residential colonies were chalked 
out and the city began to grow systematically. But with the merger of the state 
into the New Rajasthan State and concentration of the state capital functions in the 
city, the growth became more spectacular. 


159. Bokaro—The Future Steel Town. 

RAM PRABIJSII SINGH, Patna. 

Natural land.scape of Bokaro is registering new chapters of cultural features 
with the implementation of Daniodar Valley Project. Lying in the heartland of the 
Damodar Basin, Bokaro provides an ideal geographical location for the assembly 
of basic raw materials. Bokaro is located in the centre of rich coke reserve areas. 
East Bokaro seams themselves contain over 600 million tons of good coal. Rich ore 
of Jamda and Sasanda iron belt has been reserved for it. Coal wagons released 
from Rourkeda and Jamshedpur can be utilised to carry ore from the iron belt to 
Bokaro bringing economy in the cost of transportation. Good quality limestone 
can be conveniently assembled from Birmitrapur, Shahnbad, Palamau, Hazaribagh 
and Singhbhum. Considering the economy that might be effected in the utilisation 
of returning empty wagons, Bokaro can assemble rawmaterials at the lowest cost. 

Of the three sites, Bokaro, Sindri and Jamshedpur, Bokaro is the westernmost 
and naturally can distribute finished steel products in Bihar, northern India and 
even Bombay very conveniently. The average freight cost per ton of steel in 
Bokaro is expected to be Rs. 28-00 as against Rs. 28-42 and Rs. 30-20 at Sindri 
and Durgapur. 

The Damodar and its neighbouring feeders would provide water for the steel 
plant and its busy planned suburb with defined cultural morphology. 
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Witli llie establishment of Hatia mother plant, Bokaro steel plant is 
drawing iUs outline. Its morphology will be patterned in response to the 
latulforms. The focus of the town will be the factory, but its administrative and 
seini-technical oflices would be located close to its main gate. Residential section 
WilIi Its local business core will grow. The to^n will be dotted with opgn parks, 
si'iiooJs, rtcixalion centres and clubs. In its advanced stage it would develop peri¬ 
pheral vsetlJenicnts. The preface of the story of steel town has been written but 
varied cliaptcrs of its evolution have to be written before its appendix is catalogued. 


160, Factors that led to the Selection of Sakchi as the site for the Tata Steel Plant. 

A 

AvSHOK KUMAR DUTT, Patna. 

Li the end of the 19th century, Jamsetjee Tala decided to start a steel plant 
ni India. Ills .spirit could not be cowed down in spite of the previous failures of 
other enterprisejs. 

His first effort was to establish the steel plant in C.P. with Hohara ore and 
Wurora coal. Due to the antipathy of the then India Government the plan was 
dropped. 

Second effort for establishing the steel plant was made with Dlialli-Rajhara ore 
ill C.P., but due to lack of nearby coking coal and adequate water-su^iply this plan 
proved abortive. 

Mr. Weld, engineer, appointed by the Talas, suggested for Padampur beside 
Mahanadi, wlicre limestone was found. On the iuterveuLion of P. N. Bose, v\Iio 
related about the huge iron-deposits of Mayurbhauj, the .site wa.s .shifted to Smi 
•(beside Saujay river and Calcutta-Bombay railway line). It was near to both Jharia 
coal and Mayurbhauj ore. The .site was abandoned because of the difliculty in the 
construction of dam and reservoir. 

The final choice came for Sakchi, a couple of miles from the Kalimati (now 
Tatanagar) railway station on the suggestion of Mr. Weld. Sakchi was the best 
site amongst all others and the final selection was guided by (i) minimum tran.sport 
cost in raw material assembly, (ii) suitable place for adequate water-supply and 
(iii) sticking to the Calcutta-Bombay main railway line. 


161. The RemoiIelUng o( Son Canal System. 

RAMPSIIWAR PRASAD SINHA, Gaya. 

The Son, rising from the Slope of the Amerkantak Prabat of Maikal Range, 
flows for a distance of 426 miles to the east and then to the north. Its catchment 
area is 26,608 square miles. The gradiant of the hilly tract is 20 to 50 feet per mile 
where as it slopes 9 feet i>er mile in the plain. The general maximum flood dis¬ 
charge ranges from 8 to 10 Dac cusec.s, but the average discharge comes down 
75,000 cusecs. The minimum discharge of water is recorded 600 cusecs in May and 
June, Some times the discharge figures comes down even 6,000 to 9,000 cusccs in 
the middle of the Monsoon period. It is also notorious for sudden rise and fall of 
water and causes heavy flood and shortage of water in canal. 

“The Son Canal System” with various brandies in Shahabad, Gaya and Patna 
districts, was completed in 1874. The canals radiate from Dehri Anient on either 
side of the river. The Western Main Canal, having Arrali, Dumarown, Bihia, 
Buxar and Chausa branches, spreads like fingers in the middle portion of Shahabad. 
The liastern Main Canal spreads its branches in the east and irrigates the area of 
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Gaya and Patna districts. Tin's canal system is pretty old and is being remodelled 
on new technique according to the present requirements. 

The Sou Canal System is being remodelled by constructing a new “Barrage-cutu- 
Road Bridge” 5 miles up stream from the Deliri Anicut. The average discharge 
of the Son will be increased 11,600 cusccs or 4,400 cusecs more than the present 
after the couipletion of Riband Dam in U.P. The North Koel, having a total catch¬ 
ment area of 2,000 square miles will release more water for the Son Canals. Mkc- 
wise the old canal system of the Son, these arc an anicut modernised two main 
canals, a number of branch canals, a large number of distributaries, two power 
houses on the either sides of the river, Road, Bridge, and river training works. 

'J'he present maximum capacity of the Western JMain Canal is 4,600 cusecs. It 
is estimated that about 300 cusecs more water is requirqj^to cover the shortage in 
exi.sting iirigated area. It needs 1,750 cusecs more water. The ultimate head capa¬ 
city of the Weslern Jlain Canal at llie new barrage, will be 8,000 cusecs, by which 
1-35 lac acres an additional land will be irrigated and will meet the shortage. 

The maximum enpiscities of exi.sting I'kisteni M liii Canal is 2,600 cusecs. It is 
experienced tb.iL about 200 cusccs will be required to cover the shortage. It is also 
al)Out 38,600 acres could lie broiiglit umler irrigation in the area under command. 
The total head cajiacity of ilie I'ia.stcrn Main land will be 3,000 cusccs and that will 
irrigate an additional area of 13,000 acres and will meet the shortage. This tvill 
be the new' map of the area. 
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1. Peach mosaic, a new record of virus disease from Kumaon. 

K. S. BHARGAVA, Gorakhpur and N. S. BISTIT, Naiiiital. 

A mosaic disease was noticed in Golden peach variety. The affected trees are 
l)iofiisely branched and show marked stunting. Leaves show typical mosaic symp- 
tciiis but there is no colour break in flowers. The disease is readily transmissible 
to other peach varieties and red nectarine. 


2. Nicotiana ruatica and Cyphomandra betacea —two natural hosts of Cucumber 
mosaic virus. 

K. S. BIIARGAVA, Gorakhpur and R, D. Joshi, Naiiiital 

Nicotiana ruslica and Cyphomandra betacca have been found to harbour Cucum- 
l3cr mosaic virus which has a wide host range. These plants act as potential source 
of infection to other crops viz. cucumber, pumpkin, spinach, amaranthus, tomato 
and pepper from which this virus has been isolated. 


3. A mosaic disease of vegetable marrow (Curubita pepo L.) in Uttar Pradesh. 

K. S. BIIARGAVA, Gorakhpur and R. D. Joshi, Nainital 

A mosaic disease of vegetable marrow due to water melon mosaic virus has been 
noticed. In addition, this virus is also seen infecting Cyclanihera pedata and 
Cuctirbila maxima in nature. 

The virus is readily transmitted by sap inoculation. It is also transmissible by 
Aphis gossypi and Myztts persicae and is of iion-pcrsistaiit type. Host range of the 
virus is limited to the plants belonging to cucurbitaceae. Serological tests indicate 
that it is different from typical cucumber mosaic virus. 

Due to similarities in physical properties, host range and insect transmission, 
the casual agent of the disease is idenlilied as a strain of water melon mosaic virus. 


ALGAE 

4. **A Study of CamotylonemouBtB lahorenaa*^ 

D. C. PANDEY and A. K. MITRA, Allahabad. 

Ca^notylonemopsis lahorensa (Ghose) Desikacliary has been collected and cul¬ 
tured from the lawns of Botanical gardens, Allahabad University. It appeared in 
July as circular blue-green patches which later formed a woolly stratum. On agar 
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too an inoculum grows in a circular manner. Besides crescent-shaped filaments, 
other variations in shape are :—(a) only one end becomes erect, (b) one arm be¬ 
comes much longer than the other and (c) the horizontal part becomes much con¬ 
voluted. Erect arms of adjacent filaments adhere in clamps. Length of the filament 
exceeds 125 mm. in nature and increases indefinitely in culture. Cells are longer 
in the horizontal part and smaller and torulose in the erect arms. The sheath 
projects a little beyond the species of trichome and may extetid even up to 60/i in 
liquid culture. Although majority of filaments both in the natural and cultural 
conditions show the characterists single nearly medium intercalary hctcrocyst yet 
two intercalary or two terminal or one terminal and the other intercalary heterocyst 
may be close together in the middle separated by biconcave disc of intercellular 
substance. On agar and in liquid culture the filaments show considerable branching. 
The freciucncy of single pseudo-branching is more and arise frequently at llie bare 
of a terminal heterocyst. Hormogones from two-celled to about 20 cells in lengtli 
have been found. They arrange themselves along the course of How of rain-water, 
develop sheath and appear to have filaments arranged parallel uhicli condition is 
not so marked in culture. Akinctes develop in old filaments usually in a scries 
both in nature and culture. 


5. Some Myxophyceae of Raipur District. 

N. C. VERAIA and M. C. SAXRNA, Raipur. 

Ahliougli Raipur District has innumerable ponds and tanks anJ water courses 
to harbour inexhaustible treasure of fresh water algae, there is no record of these 
plants at iDrcsent. During the year 1958-50 the aulliors made a fairly rich collection 
of Algae in this regjon. The investigation of thcvSe algae is in progress and they 
will be recorded in a series of papers. Tlie present comniuiiicalion deals with 
Iwentyone forms of Maxophyceac. 

Situation and climate of the District has been described. 

Sytjteinatic position and description of the species Iiave been given. 

The following is the list of species : 

Order: Chroococcales. 

Family: Chroococcaceae. 

1. Microcystis flos-aquae (Wittr) Kirchn. 

2. Aphanocapsa bcnarcscnsis Bliaradw^aja. 

3. Aphanotheca pallida (Kutz) Rabenli. 

4. Aphanotheca bullosa (Menegh) Rabcnli. 

5. Glcocapsa atrata (Turp.) Kutz, 

Order: Nostocales. 

Family : Oscillatoriaceae, 

6. Spindina iuojor (KutzL 

7. Lyngbya majascula Harvey, var. Chakiaence Rao C. 

8. Lyngbya aerigineo-coerulca (Kutz) Goni. 

9. Phormidhifn bohneri Schmidle forma Rao, 

10. Phormidiuin purpurascene (Kutz) Goin. 

11. Phormidium retzH (Ag.) Gom, 

12. Oscillatoria tenuis (Ag.). 

13. Oscillatoria curviceps Ag. 

14. Oscillatoria variabilis Rao. 

15. Oscillatoria formosa Borjr. 
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Family : Nostocaceae. 

16. Anabacua spherka Born et Flali. var. Attenuata Bharatlwaja. 

17. Nostoc spongaicformc Ag. 

18. Nostoc canicitm Ag. 

Family : Rivulari.iceae. 

U>. Calothiix scytoncriilcola Tildeii. 

20. Ccilothrix fiisca Born, ct Flah. 

21. Glcotrichia raciborskii Woloszyiike. 


6. A Colonial Cosmarium from Nainital, U.P. 

K. P. SINGH, Naiiiital. 

A clonial CosmcDUim was rollccled in OclulifT, 1957, from vSadiyatal in Naiiiital 
T)isLrict. It was growing in association witli species of Ocdoiioninin^ Oscillaiona 
and diatoms. The Observations were made from lioth living as well as preserved 
materials. 

The colonies are usually spherical, rarely snbspherical. Kacli c'olony usually 
contains four Costnanutn-like cells, but some colonies v/Uli eight cells arc also 
occasiotudly met with. The cells are mostly circular in outline and measinc 
30 4—34-2/ii long and 20 9—24v3/t broad. Cell surface is smooth without any ornamen¬ 
tation. Isthmus narrow and measures 5*1—6’8/o To the best of the writers informa¬ 
tions the present record is the first report of llio occurrence of a colonial Cosmarium 
in India. 


7* Preliminary report on a New Species of Chlorogoniam from Nainital. 

K. P. SINGH, Nainital. 

An interesting form of Chlorogouimn was collected from a [lool in Nainital. It 
appears in May and flourishes well during siiiinner months and disappears suddenly 
in early July. It grow\s almost in an uiiialgal culture except with a few isolated 
cells of an Euglena species. The alga was collected periodically and was examined 
in living condition. 

Vegetative cells are fusiform with two anteriorly inserted flagella. Cells measure 
51*0—^59-5 /a long and 6 8—10-2/x broad. Each cell contains a parietal diffused cliloro- 
plast with 4-5 pyrenoids arranged in a median row. It reproduces asexually by four 
zoospores. Sexual reproduction is anisogainous and occurs by lateral conjugation 
of biflagellatcd male and female gametes. Female gametes are about 2-3 times 
bigger ilian those of male ones. Quadriflagellatc zygote moves about for some lime 
and then comes to rest, loses its flagella and becomes spherical and secretes a wall. 
Zygote on germination produces four zoospores. 

Nainital alga resembles with Chlorogonlum clongatum in sliaj^e of the cell, in 
presence of two anterior contractile vacuoles, but differs from the same in being 
slightly bigger, in having more than two pyrenoids and in exhibiting anisogainous 
.sexual reproduction. It approaches Chlorogonium cuchlorum in being anisogainous, 
but differs from it in presence of a fewer pyrenoids in a medium row and in pos¬ 
sessing only two contractile vacuoles at the anterior end. In view of the facts stated 
above Nainital alga appears to be a new species of Genus Chlorogonium. 



Section VI : Botany 


317 


8. Additions to the Marine Diatoms of the West Coast of India. 

J. N. MISRA and C. S. SINGH, Varanasi. 

This paper deals with the systematic account of the eight species of Diatoms 
collected from Dwarka (Saurashtra), on the West Coast of India. The species 
Synedra crystallina (Ag.) Kutzing, Rhabdonema adriaticum Kutzing, Cllmacosphenia 
monillgera Khrenberg, Eunotia lunaris (Ehr.) Grunow, Rhoicosphenia cui'vcita 
(Kutz.) Grunow, Diploncis stihovalis Cleve are being reported for the first time from 
Indian Marine waters ; Eunotia sudctica O Mullar, and Mastogloia exigua Lewis 
were not reported so far from the West Coast of India. All the eight species are 
being added to the littoral marine Diatom flora of the West Coast of India. 


9* Effect of Colchicine on the germlings of Cladophora fracta normalis (Raben). 

J. P. SINHA, Patna. 

The paper deals with the effects of colchicine on the germlings of Cladophora 
fracta Var, normalis. The zoospore germlings were treated with colchicine made 
up in culture solutions of 0*5%, 1% and 2% for periods of 12 and 24 hours in each 
concentration. A part of the treated material was then fixed in aceto-alcohol (1 :1) 
w'hile another part w’as washed thoroughly with distilled water and then transferred 
to culture vessels and allowed to grow. From the treated materials, which flourished 
well in culture, fixations were again made after four weeks to observe any persistent 
effect of colchicine. Permanent squash preparations of materials were made in 
acetocarminc for cytological studies. 

In the samples fixed immediately, lethal effects were observed in 2% concentra¬ 
tion. This material did not survive when transferred to the culture and died after 
four days. Samples treated with 0-5?^ and 1% concentrations, however, flourished 
well w^hen transferred to the culture but mitosis was found to be arrested. 

In samples treated with 0*5% solutions for periods of 12 and 24 hours and fixed 
after four weeks, all stages of mitotic divisions were found to be normal except that 
the chromosomes appeared to be slightly contracted. The contraction did not pro¬ 
duce any effect on nuclear division. 

In the samples treated with 1% solution for 12 hours and fixed after four weeks, 
nuclear divisions were found to be normal. Colchicine apjxiared to be cornparativevly 
more effective in samples treated for 24 hours. Few normal anaphases were observed 
in this case with normal chromosome number (2n^24). In only few cases duplication 
of chromosomes was observed. The number of chromosomes in these cases was 
estimated as upto 44—in all probability 48. The chromosomes appeared much 
smaller in size than the chromosomes of untreated materials. 

Treatment with 1% colchicine for 24 hours was thus found to be more effective 
in bringing about duplication of the number of chromosomes while the lower concen¬ 
trations were less effective. 


FUNGI AND PLANT DISEASES 


10. Two moro species of Tylostoma from Orissa. 

B. PADHI, Cuttack. 

Collections were made of the sporocarps of a species of Tylostoma Pers. from 
very wet soil on the edge of a compost heap at Cuttack in the first week of July. 
At about the same time anptli^ of sporocarps of thp same ^enus was eoI}ecte4 
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from a nearly sandy foot-ball field. Examination shows that the collections consti- 
tiite two widely differing communities. 

Tlie stipitatc sporocari^s of the first collection are completely epigeal gregarious, 
brown in colour, the stipes being 22-40-1*60 iiini. long often curved and ^-3*4-5 mm. 
thick and the peridiii being globose, 13-17-2-25 inm. in diameter and 10-13'1-20 mm. 
in height with apical pore and basal groove. 

In the second collection, however, the ix^ridiuni alone is often epigeal. The 
sporoc.irps grow' isolated and aie white in colour. The stipes are straight 7-16*3-29 
iiini. long and 1-I-7-2 mm. thick. The pcridia are globoid 5-8 4-14 mm. in diameter 
and 4-7 0-10 niin. in height with the basal groove and aiiical jiore on a papilla. 
Ar(»iind the basal groove a ring like band gives reinforcement to the exoperidium. 

TJie tivo coirimunilies aKo diffew from the only one s(j far reported (Proc. Iiul. 
vSc. Cong. Abstracts, p. 270, 1958) frenn this part of the country. The specific names 
of the three would be publi.shed later. 


11. The Helotiaceae of the Mussoone Hills—III. 

K. vS. THIN!) and VRlTAM STNGfl, Amritsar. 

I'niir newv species of Helotiaceae collected from tlie IMussooide Hills during the 
monsoon months of 1956-57 are described in this pajier. These arc characterized 
as fcdlows : 1. JleloihDii (sp. iiov.) marked by gregarious to densely c<Migesled, 

cream to light yellow stipitate apothecia. It comes close to H. sciUccIIu}}i Pnes but 
its spores are non.^eptate and niiicli smaller. Its apothcc'ia, stifx.*s and asci are also 
niucli shorter. 2. Bclotiioscypha (sp. nov.) whicli comes near to li. miniala Katiouse 
but possesses smooth and larger apotliecia and much large r, 1-3 septate ascosporcs. 
3. PociUum (sp. nov.) which is characteristically confined to the petioles of dead 
leaves of Oncrcus uicana Roxb. according to our observations of two years. In its 
morphology as well, it differs Irom the rcpoited spe.eies of PociUum. 4. Piiacohclo- 
tiuni (sp. nov.) characterized by iioiiseptatc, and beaked ascnspoies, which easily 
differentiate it from its close relative P, flaviim Kanou.se, besides other morphologi¬ 
cal differences. 


12. The Pezizaceae of the Mussoorie Hills—Vlll. 

K. S. THIND and PRITAM SINGH, Amritsar. 

This paper deals with three more new' species of Pe/izaceae collected from the 
Mnssoorie Hills during 1956-57. Tlicdr chief diagnostic features arc as fcdlows : — 
1 Ilumarina (sp. nov.) which conies close to H. lencoloma (Hedw.) Seaver but 
differs from it in larger apotliecia wliich are often .spli), .smaller asci and ascospores, 
and paraphyses not enlarged at the top. It is also allied to H, scmiinetsa (Karst.) 
Seaver but is not that species. 2. Ilumaria (sp. nov.) whicdi is marketl by small, 
orange—red, hairy apothceia, clavate paraphyses and suhglohose to ovoid, verrucose 
and mulligutlulate ascospores. It comes close to H. ctibcnsts (Berk. & Curt.) Thind 
and Sethi. 3. Hninaria (sp. nov.) is characterized by yellowdsh orange and seto.se 
apothecia occurring on dead foliage of Cvprcssus sp., and 4-spored asci. The asci 
and the large broadly ellip.soid ascospore.s are holJi thick-walled. 


13. The Clavariaceae of the Mussoorie Hills—XI. 

K. S. THIND and G, S. RASWAN, Amritsar. 

This paper deals with three more new species of Clavarias collected during 
1956-57 from the Mussoorie Hills, Their outstanding characteristics are 1. Rama* 
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lia (sp. iiov.) which is allied to R. formosa (Fr.) Quil. but differs in the lack of 
jellow tips and chalky friable ffesli on drying. It is also allied to R. stiecica (Fr.l 
Donk but does not ix)ssess brush-like mat of pointed tips and chalky friable flesh on 
drying. It is not R. subbottytis (Coker) Corner since it lacks such intense colour 
of the latter apart from other differences. 2. Ramana (^p. nov.) which is easily 
differentiated from its close relative R. Jiiaiyci Donk by the absence of trunk, 
tliickening h\mcniiim, absence of clamps and smaller spores. The subhynienium 
in tins Mussoorie fungus is (jnite distinctive. 3. PistillcDia (sp. nov.) is characterized 
hy white, very gelatinous, globose fructifications. Its stipe api^ears to extend charac¬ 
teristically into the head like a columella. 


14, The Myxomycetes of India—XV. 

K. S. THIND and M. S Manocha, Amritsar. 

This paper deals with three new species of iMyxomycetes collected from the 
Rfussoorie Hills during the monsoon months of 1955-50. Their outstanding charac¬ 
teristics are : 1, PJiy^a) ina ccliinospoa sp. nov. which is apj)areiiti 3 " quite different 

from P. cchUioccphala von Ilohiiel. The latter is reported to liave spores nearly 
smooth w'hih^ in tlie Mussoorie fungus the spores are very prominently verrucose, 
W'arts being prcdt)iniiKiiilly l/i long. IJe.sides tin spores of the Mus^^oone collcetion 
are much bigger being 11-2-14/x against 7-9// as reported for P. cchinOiCphala. The 
peridium is single in the Mussoorie collection and not double as ie])orLcd for the 
species. It is felt that llie IMussoorie collection is a new species of the genus and 
the specific name P, ecliino^poja is projKised on llie basis of spine-hke marking of 
its spores. 2. Physunun (sp. nov.) characterized l)y grey to greyish yellow', sessile, 
globose sporangia ; nodes of cainlhtium large, yellow' fnil fading W'ith age; pale 
lilaceous, globose, minutely punctate sjxires, mostly 7-8// in diameter. It comes 
near P, IulcoJinn Peck but apparently is not that species. 3. Didcnna (sp. nov.) 
whicli conies near D. situplex (Schroet) G. Lister but differs from it in several res¬ 
pects. Its sporangia aie smaller and uniformly dusty brown. Its columella is very 
prominent, calcareous and without any sjiiace between the bottom and the hypothal- 
lus. It possesses abundant and violet brown capilliliiim while its spores are violet 
brown and predominantly ovoi<l. 


15. A new species of Chaetomium from soil. 

R. vS. DWIVIiDI, Vai'anasi. 

This pafK*r deals with a luwv species of Chactofiiiuin isolated from soil from A 
grass plot in Varanasi. The s[)ecies is characterised hy the production of small, 
siib-globosc, brown perithecia with thin and only a few basal rhizoids; smooth, 
septate, browmish, arcuate, terminal hairs, with simple tips. The lateral hairs are 
simple, light brownish, septate and pointed at the apex. AscosjK^res are subglobose, 
apiculate at both ends, liglit-olivaceous and 7’2-“9*0x5'4 —6*3//. 

I'he arcuate hairs with simple tips, subglobose smaller ascospores distinguish 
this from C. auietim in which terminal hairs are arcuate with straight, incurved or 
once recurved tips and ellipsoid, flattened ascospores; from C. trilateralc in which 
terminal arcuate hairs have coiled lips and ascospores are comparatively broader; 
from C. ttirgidopilosuni which has inflated terminal hairs wdlh om‘e recurved tips 
and lemon-shaped ascospores; from C. fusiformae in which the tips of the hairs and 
ascospores are circulate and fusiform respectively, 

Dei>ending on the above mentioned facts it is concluded that the fungus in ques¬ 
tion cannot he assigned to any of the described species w’ith terminal arcuate hairs. 
Therefore, it is considered to be sufficiently distinct to merit specific rank. 
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16. A new ascigeroue fungiu from soil. 

R. S. DWIVEDI, Varanasi. 

This fungus was isolated from soil at the depths of 7-12". It produces floccose, 
aerial, white, septate hyphae on several synthetic solid media such as Waksman’s, 
Czapek’s, Potato-dextrose and peptone-dextrose agar. Two gametangial branches 
arising from the same hypha or from two different hyiihae, coil round each other 
and at the lip of the coil a globose ascus is formed. Variations in the apix:arance 
of gajnetangial coil were also observed. The asci are borne separately which bear 
eight globose ascosporcs which are hyaline, smooth walled in young stage; deep 
brown with prominent straight or curved tubercles on the wall at maturity. Each 
ascosporc, when mature, is characterised by presence of a light-yellowish equatorial 
sheath. Asci vary from 30-6—36-0/* and ascosporcs are 10*8—12-6/x (excluding sheath) 
in diameter. 

According to the character described above the fungus seems to be a member 
of the Endomycetaceae in the order Gynmascales but it has not been possible as 
yet to determine whether it deserves a new generic or a new specific status. 


17. Additions to the records of Indian soil fungi. 

R S. DWIVEDI, Varanasi. 

This paper deals with the following new records of fungi in India, occurring 
in soils of different grass plots in Banaras. The areas, from where soil samples were 
collected, were studied from the point of view of recording surface vegetation, soil 
fexture, topography. The physico-chemical characters of the soil samples have 
also been determined. Several species have been isolated. Among them 
Chaetomimn funicola Cooke, C. bolrychodes Zopf, Penlcillium raislrickii Smith, 
Ccphalosportum coramioides Raillo Gleocladhim fimbriatnm Gilman and Abbott, 
Fusarium chlamydosporum Wollenweber and Reinking, Myrothecium vernicaria 
Ditmar ex Fr., Phialophora richardsiae (Nannf) Conant, Jlcndersonnla toruloidea 
Nattrass, Calcar is porium sp., Stachybotrys sp., and Caldariomyces sp. have been 
recorded and described for the first time from Indian soil. Stachybotrys sp. differs 
from the previously described species of the genus in bearing larger conidia 
(18-27x7-2-12-6 /*). 

The characteristic features of Caldariomyces sp. are the formation of synnemata 
(90—560x 14-4-18ju), globose heads at the tip of synnemata and proliferation of head 
into one or two secondary synnemata after the spores are shed off. The spores are 
subglobose, 2-guttulate, brown with greenish tinge, 5-4—10-8 x3-6—4-5/*. A sub-cul¬ 
ture of this funugs was sent to Commonwealth Mycological Institute, Kew, and it 
has been identified a species of Caldariomyces. 

The further studies on the last three isolated are still in progress and the 
specific names will be published later on. 


18. A new Genua of Plectaacalea from toil. 

R. S. DWIVEDI, Varanasi. 

In this paper an interesting fungus, hitherto unreported, has been described. 
The fungus was isolated from soil from a grassplot in Varanasi. It is characterised 
by production of the white, aerial tufts of septate hyphae and pattern of formation 
of conidia. The tips of the conidiophores swell in triangular form on which 2— 4 
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sterigmatoid structures arise. Conidia borne in chain on the tips of these sterig- 
matoid structures in basipetal succession. Sometimes tips of the hyphae bifurcate 
and conidia formed on the branches in the aforesaid manner. Frequently couidial 
formation directly at the tips of hyphae without triangular swelling or bifurcation 
of the tips. Conidia globose, smooth walled, hyaline up to 13/* in diameter; peri- 
thecia white with slight yellowish tinge, surrounded by tufts of vegetative hyphae; 
asci hyaline, globose, 8-spored; ascospores globose to subglobose, hyaline, furrowed 
with two equational ridges. 

The fungus differs markedly from the so far described genera of the order in 
the aforesaid characters and as the characters merit generic importance, the fungus 
is given a new generic status. The name Royella albida gen. et sp. nov. is pro¬ 
posed for the fungus. 


19. Fungi isolated from Cuttack soil. 

G. R. GHOSH, Cuttack. 

This paper icports ten fungi isolated from different soil samples as stated 
below. Each .samjile was collected from a depth of 6 to 7 inches and its pH was 
recorded. Out of the ten isolates studied live are new additions to Indian soil 
fungi of which the Nasoitlella sp. is believed to be a new one. So far only one 
species M. grisea (Smith) Smith has been descrilied. The present one differs from 
M. grisea (Smith) Smith in having larger phialides swollen at the base and taper¬ 
ing gradually at the apex (7-2 to 9-6 x 1*8 to 2'4/«). They are sessile, solitary and 
irregularly borne by the hyiiliae along its entire length. The conidia are one celled 
dark much larger oval to pyriform, thick walled and minutely spinulose and borne 
in chains (4-8x6 to 7-2 /*). 

Soil Sample 


I'ungi isolated. j Remarks. 


Source. i 

Texture. 

pH. 



1 


1. Kathujuri 

Sandy 

6-72 

1 >• 

Aspergillus flaviis Link. 



river bank, 

loam. 


1 2. 

Aspergillus syduii (B & S) 



near the 




Thom & Church... 



water level. 



3. 

Stemphylium macrosporoi 

j New record 





deum Berkeley & Broome. 

' in India. 

2. Taldanda 

Black 

6-77 

4. 

Aspergillus aivaniori Naka 

do. 

do. 

Canal bank 

clayey. 


1 

7,awa. 



near the 



S 5. 

Pcnictllium aurantiovirens. 

do. 

do. 

water level. 




Biourge. 






1 6- 

Penicillium stcckii Zaleski. 

do. 

do. 

3. Dry river bedj 

Sandy 

6-9 

7. 

Masouiella sp. nov. 

do. 

do. 

of Mahanadi. | 

loam. 


1 8. 

Penicillium cilrinum. Thom. 






1 9- 

Aspergillus flavipes Bainier 







& Sartory. 






!io. 

Aspergillus wenti Wehnier. 




20. Gymnoaseaceae from Orissa. 

GOURI RANI GHOSH, Cuttack. 

Two GymnoasCus species and one Pseudoarachniotus sp. isolated from dungs of 
Gnineapig and Rabbit, are described here. The species identification is under study 
and will be reported in future. 
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Gyninoasius Sp. (Nu. 1). 

Clcislotliecia-Globoso, 270—410/x in diameter, reddish brown and heavy sporing. 

Pendial liypliae—2-6/1 in diameter, smooth and thick W'alled, septate reddish 
brown. Peridial appendages often divided terminally into two short slightly 
curved branches, small blunt spines are frequently present along the •length 
of the peridial liyphae. 

Acid—Ovoid in spherical, 21-7 x27-9/^, wall soon disintegrating and siwres remain¬ 
ing in a ball of 8. 

Ascosporcs—>Smoth, thickvvalled, reddisli brown and elliptical, 6*8—7-5/ix5-0—5-6/1. 

GyiiDioasctts Sp. (No. 2) 

Cleisthotliecia.—Citron yellow at the beginning, turning yellowish brown at 
maturity, globose, 112 — 210/1 in diameter. 

Vciidial hyphac.Smooth, thick walled, septate 4'V in diameter. Golden yellow 
to jadlowisli brown in colour, forming a lettice work with w'ider blunt ends, 
small blunt spines present occasionally on tlie hyphac. Hypliae widening 
at the septa. 

Asci.—Sub globose 22x23-5u, 8 spf)red, wall soon disintegrating and spores re¬ 
maining in a ];all. 

Ascospores —Smooth, thick walled, golden yellow, globose (S-O/i in diameter) 
to elliptical, 1 l--5ax2‘5—5•7/^ 

3. P.s c u d oa} ach mot us Sp. 

'Discrete cleistotliccia lacking, pendial hyphae absent. Asci irregularly distri¬ 
buted in groups wdtliin llie vegetative hyphae, 1-5— 3-1/x in diameter. 

Asci.—Subglobose ,15*5 - 17-0/x x 17-() -18-6 /a lj 3 'alinc, wall disintegrating soon leav¬ 
ing the sores in a ball of 8. 

Ascosporcs.-'vSmooth, small liglit yellow, thin w’alled splierical (6-2--7-8/a in 
diameter) to elliptical, 6-2—9-3/a x6-2-7-7 /a. 


21. Phakopsora grewae (Har. & Par.) Cummins, a new host for Olpidium 
uredinis (Lagerh.) Fischer. 

MAIIKNDRA SIUdCIvA, Varanasi. 

In this paper, Olpidium uredinis (Dagerh.) Insclier collected on an hitherto un¬ 
reported host i.e. Phakopsora grnviae (liar. & Par.) Cummins, has been described. 
Tin’s fungus is hyi^erparasilic within the uredospores of a few rust species, such as 
uredo airac, Puccinia }ahmni Puccinia violac, P. rubriDU, P. coronata, P. levis and 
llcmilcia canthii. The affected uredospores Ijecome contentless, each of them contain 
minimum one, to maximum six, sporangia. Sporangia single celled, holocarpic, 
amoeboid, hvaline, ovate, splierical to subspherical, differ from hypnospores in hav¬ 
ing thin wall. In two cases exit lube was f>bvServed in the form of a papilla from 
the sporangium. 


POLYPORACEAE 

22. Some Fleshy Fungi of Raipur district. 

M. C. vSAXENA, Raipur. 

Member.s of the fleshy fungi belong to some of the families of class Basidioniy- 
cetes and Ascoinycete.s. Raipur, having humid monsoonic climate, possesses a very 
rich flora of lliose fungi. vSome of the members are very common. A good collec¬ 
tion of these fleshy fungi lias been made in the Department of Botany during June-— 
September, 1959 and a report of llie same will be published in a series of papers* The 
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present cominuiiicatioii deals with some memljers of tlie family Polyporaceae. As 
far as the author is aware no work has yet been published on this vsuhject from 
Chliattisgarli districts. The only work in this field, from Madhya Pradesh, is a 
short report of a lew Jiiembers of Pol>p()raccae from vSagar (Gupta, 1954). 

Situation and climate of the place has been described. 

Habit, habitat and detailed description of the iiieiiibers have been given. 

The following is the list of species :— 

Tribe Polyporcac 

(1) Tramcles versalilis Ilerk. 

(2) Trametes serpens Pr. (Poria) 

(.3) Tiamclcs cingvlata Berk 

(4) llexagonia apiaria Pers. 

(5) Polyporus gilvus Sc*hwein. 

(6) Polyporus granunoccphalous Berk. 

(7) Polyporus sulphurcus (Bull.) Pr. 

(8) Polyporus abietinus (Dicks) I'ries. 

(9j Polyporus hirsutus P'r. 

Tribe—Fomiteae 

(10) Ganodci ma applanatum (Pers.) Pat. 

(11) I'ofncs fastiiosiis Lev. 

Tfibc—Dacdalcae 

(12) Daedalca flavida Lev. 

(13) Dacdalea unicolor (Bull,) I'r. 

(M) Lcnzitcs stfiata Swartz. 

(15) LenrJtcs betuUna I'r. 


23. A new fungus on the leaflets of Cycas resoluta. 

R. N. TANDON and K. S. BILGR \MT, Allahabad. 

A species of Teichospora was recorded on the leaflets of Cycas icvoluta. This 
appears to be a new species. So far no incinber of Ibis genus has been reported 
from India. 


24* The influence of carbon source on the amino acid composition of three 
pathogenic species of Phylloaticta. 

R. N. TANDON and K. vS. BILC/RAIMI, Allahabad. 

Free and bound amino acid constituents of three species of Phyllosticta, viz., P. 
carica-papayae (Alesch), P. moiifolia (Pass) and P, wortoni (Fair) were determined 
chromatographically. Aspartic acid, glutamic acid, alanine, arganino, valine and 
pbyenyl alanine were present in both free and bound form in all the three species. 
Serine and glyine were also present in every case except in P. uiortoni where they 
could not be detected in free .state. Lysine w^as pre.sent in P. ca}ica papayac only. 
Proline and y aminobutyric acid were absent in free and bound forms respectively 
in all the three cases. Alcoholic extracts of P. carica papayae and P. morijdUa 
showed the presence of tyrosine wdiich was absent in case of P. nwitoni. Maximum 
quantity of aniiiio acids were formed when glucose or sucrose were used as the 
carbon source. The amount of free amino acids showed an increase from the 
tQ 15th day 
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25. Some physiological studies on Pestalotia sp causing leaf spot disease of 
Livi*tona rotundifoHa, 

R, N. TANDON and S. N. BHARGAVA, Allahabad. 

• 

I. All attempt was made to study the leaf spot disease of Livistona rotuiidi^ 
folia caused by Pestalotia sp. 

II. The organism could grow and sporulate on a wide range of pH (viz, 1-5 to 
10*2) but 6-1 was found to be most suitable. 

III. Best growth and sporulation of the organism was recorded between 21^C to 
27^C. 

IV. The fungus was unable to grow in complete absence of carbon. Maximum 
growth of Pestalotia sp. was recorded when 50 gins, of glucose per litre was sup¬ 
plied. Sporulation decreased at higher concentrations of glucose. Sucrose w^as 
found to be the best source of carbon. 

V. Growth of Pestalotia sp. increased with an increase in the quantity of 
potassium nitrate up to 9-0 gins, per litre but any further increase caused decreased 
growth, Sporulation was best between 5-0 to 9-0 gms. of potassium nitrate per 
litre. 

Magnesium nitrate was best nitrogen source for the growth of this organism. 
Potassium nitrate and asparagine w'ere best source for sporulation of the fungus. 

VI. Nucleic acid was the best source of phosphorus for the growth and sporu¬ 
lation of this organism. Sporulation was equally good on potassium dihydrogen 
phosphate though the growth was inferior. Growth of Postalotia sp. increased even 
when the concentration of potassium dihydrogen phosphate was increased up to 
5*0 gms, per litre. 


26. Grasses as Collateral Hosts of Rusts 1. Susceptibility of certain grasses to 
Pucctnia Penniseti Zirnm. 

G. G. DAIvELA and vS. SINHA, Agra. 

Grasses are known to serve as collateral hosts of many cereal rusts. It has been 
reported by Ramakrishnan & Sundaram (1956) that this rust infects Pennisetum 
orientale and P. polystachyon and these may act as collateral hosts. The possibility 
of the recurrence of the disease with the aid of a collateral host was explored by 
inoculating a number of grass species with the rust. 

The grasses were raised in 4" pots 5—6 seedlings) and at 2-leaf stage the seed¬ 
ling w^cre inoculated following the usual method of rust infection. Pots containing 
bajra seedlings were kept with each set to serve as control. The work was carried 
out in a six>re proof glass house and all necessary precautions to avoid contamina¬ 
tion w'cre taken. Recording of reaction types was done 8—10 days after the in¬ 
cubation period using the reaction key of Vasudeva et al (1953). 

It was found that Pennisetum polystachyon is susceptible. Ccnchrus ciliarus, C. 
setigerus and Pennisetum pur pur cum got infected producing necrotic zones but 
without any pustules while Dichanthium annulatus, Heteropogon contortus and 
Brachania lata showed chloretic regions only. The other 13 grasses tested were 
immune to the rust. 


27. Monoaecidial Cup Culture Reactions in Pucctnia Penniccti Zirnm. 

G. G. DALEEA and S. SINHA, Agra. 

The authors (1958 & 1959) tested 42 varieties of bajra, each with 10 samples of 
but no distinct differences in the infection types were noted. The rust |:eac$io 9 § 
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were of 3 and 3—4 types following the reaction types in wheat rust. Since races 
are known to segregate at the time of hybridization it was considered desirable to test 
bajra varieties with monoaecidial cup cultures of the rust samples. 

Samples of rusts obtained from various localities were raised on Agra Local 
bafra variety which served as stock cultures. I'eleutosporcs formed on these cul¬ 
tures were germinated in hanging drops and seedlings of Solannm melongcna L. (the 
alternate host) were inoculated with the germinating teleutospores. On the appear¬ 
ance of the aecidial cups but before their bursting they were picked up with a 
sterilized needle and each crushed separately a piece of butter paper. Bajra seed¬ 
lings of Agra Local variety were inoculated with these aecidiospores and infections 
thus obtained were designated as monoaecidial cup cultures. Eight varieties of bajra 
(improved and stable ecotypes) were inoculated with uredospores of these inonoaeci- 
dial cup cultures following the usual technique for rust infection and the rust re¬ 
action was noted 8—10 days after incubation period following the rust reaction key 
of vStakinan & Levine for wheat rust. 

Again 3 and 3—4 types of reactions were obtained indicating no hybridization 
in the study, although very slight differences were ol)Served. Some varieties gave 
3 type of reaction with tlic stock culture and 3—4 type of reaction with some of 
the monoaecidial cup cultures and vice versa. 


28. Chemical control experiments in Puccinia Penniseti Zim'm. 

G. G. DALELA, Agra. 

Glass houses experimental trials were made to sec if the results of germination 
studies (Dalela & vSinha, 1959) can he apj/lied in controlling rust development. The 
effect of one representative of each group of chemicals, vi/. sulpha-drugs, antibiotics, 
fungicides and synthetic idiytohormoiies on the disease development was studied by 
spraying the foliar parts of host plants (24 hours before, 3—4 hours after and 24 
hours after inoculation) and by supplying the chemical in the soil with the irrigation 
water. 

The rust development was noted by counting the total number of pustules per 
leaf and the total number of pustules per unit area (1 sq. cm.). The data Were 
analysed statistically following the simple ^analysis of variance* inetliod. 

Results revealed that spraying the plants with 2,4-1) (10 ppm) 3—4 hours after 
inoculation or 24 hours after inoculaton results in decrease of rust infection. Sul- 
phadiazine (100 ppm) and slreptoinyein (1000 ppm) are effective when sprayed 3—4 
hours after and 24 hours before or after inoculation. Spraying 3—4 hours after in¬ 
oculation yields the best results. Coppesan (1000 ppm) is not effective. Soil appli¬ 
cations of 2,4-D (10 ppm), sulphadiazine (100 ppm) and streptomycin (1000 ppm) does 
not net produce any results, which might be due to the failure of the uptake of 
the chemicals by the plants. 


29. Evaluation of tome recently introduced Fungicides in Uredospore germina* 
tion in Fucctnia Penniseti Zimm. 

G. G. DALELA, Agra. 

With a view to assess the efficacy of some recently introduced fungicides viz. 
Wetcot-15, Thiovit, Copper Sandoz, Ferenoxon, Micop-W-50 W.P., Cupramar, Triti- 
san, Kirti Copper, Yellow Currocide and FHt-406, as possible spray materials for 
the rust of bajra {Pennisetum typhoides Stapt & Hubb.) caused by Puccinia penni-^ 
sell Zimm., a detailed investigation on the effect of these ftmgicides on the uredos- 

in—42 
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pore germination was carried out in the laboratory. The relative toxicity as well 
a.s the ‘toxic' doses of the various fungicides were studied. The concentrations used 
in germination tests were 0, 10, 100 and 1000 ppm. Germination tests of nredos- 
pores were performed in hanging drop cultures kept at 14—15°C (optimum for 
germination) in a refrigerator. Fresh mature uredospores were taken for the studies 
to avoid age variations. Pyrex-glass-distilled water was used to prepare tlie various 
solutions and also served as control. 50 observations were recorded for each treat¬ 
ment. The data were subjected to statistical analysis following the ‘analysis of 
variance’ method on factorial basis. 

The results indicate that the inhibition of spore germination, in general, shows 
a linear relationship with increase in concentration of the fungicide employed and 
the magnitude varied with the fungicide. On the basis of Trevan’s suggestion 
(1927) that the concentration of a chemical giving 50% inhibition in spore germina¬ 
tion can be considered as the toxic level. Flit 406 was ‘toxic’ at 100 ppm and 
Micop-W-50-W.P., Kirli Copper, Tritasan ;ind Yellow Currocide at 1000 ppm. No 
‘toxic’ influence was observed of the remaining fungicides even at lOOO ppm. 


30. Investigation* on the Morphology and Life-history of Euphorhiaceous Rust, 
Melampsora helioscopsae (Pers.) Wint. 

M. R. vSIDDIQUL Saiigor. 

Widespread uredial infection of the rust Melampsora hclioscopiae (Pers.) Wint. 
has been observed in the first week of January on the young seedlings of Euphorbia 
gcniculata Orteg. and E. rothiaua vSpreng. which appear as common weeds in the 
month of December. 

The infection starts with the appearance of minute, scattered roundish or oblong, 
orange yellow uredial pustules on the leaves. The infection then spreads to all 
the green parts including inflorescence. Optimum germination of the urediosporcs 
was found to be at 16—18°C. Various experiments were conducted to test the 
viability of the urediosporcs and it was observed that at 24 hours exposure at 
39-40°C and 9 hours exposure at 42—45°C killed all the spores. 

Large number of cross inoculation tests were carried out and it has been e.stab- 
lishcd that the rust easily goes to E. heterophylla, E. Pulchcrrimo, K. rothiana and 
E. dracunculoides. 

Late in the season nredia were followed by telia, which failed to germinate. 

Uredial infection of the rust was observed on potted plants of E. heterophylla 
and E. pulcherrima kept in shade in the month of May. Full grown plants of E. 
geuiculata showing only a few uredial pustules in the month of May were kept 
in the glass house under controlled conditions of temperature. The rust eurvived 
throughout the summer months on these plants. The probable mode of the survival 
of this rust has been worked out. 


31. Fungi causing plant diseases at Jabalpur (Madhya Pradesh)—II. 

G. P. AG.'^RWAL and R. BELIRAM, Jabalpur. 

Agarwal, Nema and Beliram (1959) have initialed a series of papers on fungi 
causing plant diseases at Jabalpur and its suburbs. Series 1 describes some sixty- 
six parasitic fungi. The present paper describes five more deuteromycetous fungi 
occurring at Jabalpur. Biharia smilacis, a new species, on leaves of Smilax macro- 
phylla Willd. has been described in detail. It differs from Biharia vangueriae, the 
only and the type Species of Biharia^ itj the ebergeter of conidia^ which pre simple 
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and not branched as in the latter. The size of the couidia and conidiophores also 
varies in the two species. B. smUacis is the second species of Biharla being reported 
from India. The paper also includes Septoria soda Pass causing leaf blotch of 
Chrysanthemum sp., CoUectotnchum pithecolobi Roldan on leaves of Pithecolobium 
dulce Benth, Cercospora riachuell Speg. causing leaf spots of Vitis trifoUa h., three 
new fungus records for India, and Curvularia lunala (Wakker) Boed. on leaves of 
Musa paradisiaca h. and Cymbopogon dlralus Stapf., new host records. 


32. Fungi causing plant diseases at Jabalpur (Madhya Pradesh)—III. 

G. P. AGARWAL, Jabalpur. 

Agarwal, Nema and Belirani (1959) and Agarwal and Beliram (1959) have des¬ 
cribed in the first two series of the paper seventy one parasitic fungi occurring at 
Jabalpur. The present paper describes five more parasitic deuteromyceles. It in¬ 
cludes Altcrnaria Icimis Auct. on leaves of Xanthium strumarium ly-, Ipontca rep- 
tans Poir., Pisum sativum L. and Mimoidica dioica Roxb., the four new host re¬ 
cords for A, tenuis, lleliniutliospoiiiim roslraltiin Drechs. causing leaf spot of Hip- 
tage bcnghalcnsis Kurz., a new host record; CoUctohichum sp. on leaves of Calo- 
iropis gigantea R. Br., a new host for Colletrotrichum; Gloeosporium artocarpi 
Delacr. on leaves of Ariocarpus integrifolia h-, a new record for the State and Phyl- 
losticla sp. on leaves of Tephrosia purpurea Per.s., a new host record. 


33. Effect of Soil Temperature on Root-rot of Guar (Cyamopsis psoraloides 
(D.C.) and Wilt of Gram (Cicer arientinum L.) caused Sclerotium rolfsii Sacc. 

S. B. MATHUR, Agra. 

Influence of soil temperature on root-rot of guar and wilt of gram caused by 
Sclerotium rolfsii Sacc. and also on the determination of cardinal temperatures 
for the growth of the parasite was studied. Effect of soil temperatures viz. 20°, 
25°, 30°, 34°, 38° and 42°C was conducted in soil temperature tanks designed 
after Wisconsin types. Experiments were performed in sand cultures irrigated 
with modified Shive nutrient solution. The fungus affects pre-emergence 
infection by inhibiting seed germination and also causes seedling mortality. In 
root-rot of guar the maximum pre-emergence infection was noted at 25° to 30’C 
while in wilt of gram 30°C alone was the most suitable temperature. In both 
the diseases increase in soil temperature from 20° to 30°C results in increase in 
percentage seedling mortality but further increase in temperature tends to depress 
the seedling mortality. The maximum seedling mortality was recorded at 30°C ; 
60 0% in wilt of gram and 52% in root-rot of guar. The linear mycelial growth 
of the parasite in culture was studied at different temperatures ranging from 15° 
to 42°C and maximum growth was obtained at 30°C. 

Thus the total percentage seedling mortality in root-rot of guar and wilt of 
gram is maximum at 30°C which is also the optimum for the growth of the 
parasite, and the two diseases in reference are favoured by comparatively high 
soil temperatures. . . 


34. pH effect on the Germination of Chlamydospores of Protomycee macrosporus 
Ung. causing ‘Stem-gall* Disease of Coriander. 

S. B. MATHUR, Agra. 

Influence of varying Hydrogen-ion concentrations ranging from 4*6 to 9*2 was 
investigated on the inhibition of chlamydospore germination of Protomyces 
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macrosporvs Ung. causing ' stem-gall ’ disease of coriander. The data was sub- 
jected to statistical analysis following ‘ analysis of variance ’ method. Inhibition 
of chlainydospore germination of varying extent was noticed at all the levels of 
pH under study. The least inhibitidh (21*4%) was obtained in pH 7-4. Any 
further increase or decrease in level lends to increase the prcentage inhibi¬ 
tion, more so in tlie acidic than in alkaline ranges. The percentage mliibitions 
were 94*1, 88-8, 48*7, 52*8, and 67 2 in pH 4*6, 5-6, 6-6, 8*4 and 9-2 respectively. 
Tims pH 7-4 is optimum for the germination of chlamydospores of the parasite. 
These results very well correspond with those obtained on the effect of soil pll 
on disease development ‘which is also maximum in pH 7-4 (Mathur 1958). A 
possibility of a close association between chlainydospore germination and disease 
development in relation to pH is indicated. 


35. Occurrence of Ascigerous Stages of Erysiphaceae in Bombay State. 

vS. D. PATIIy AND T. vS. MAHABALE, Poona. 

' Powdery mildews * in their oidial stage are not unconimoii and arc of wide¬ 
spread occurrence in the tropical regioiivS, but their ascigerous stages are not 
so frequently met with. This is mainly on account of the difliculty in accurate 
identification of the nuniorous tropical spc('ies belonging to this group which are 
known only in tlieir imperfect or oidial forms. Consequently, dimensions and 
shapes of conidia (oidia), existence of host .specialization in them have been largely 
used as the basic criteria for determining the species and then referring them 
to their respective form genera. 

Butler and Bisby (1931) have listed 15 species of this family distributed over 
'four genera in India. While giving the occurrence and distribution of the 
powdery mildews in India, they have stated that the powdery mildews are 
generally rare in the iiotter i^arts of the world as comi)ared to their numbers 
in temperate zones- So far as India is concerned, the distribution of powdery 
mildews is very wide, but in the hotter parts of this country they occur chiefly 
in oidial form only. 

As regards the occurrence of these fungi in the Bombay State, previous 
works have shown that there are only six species of them comprising four genera 
viz. Sphaerothecae, Erysiphe, Uncinnla and Phyllactinia. But tlieir publications 
do not indicate whether the authors had observed only the perithecial or oidial 
forms of these fungi. Recently Cbiddarwar (1956) had described one more species 
of Erysiphe on Geniocatilon glabrutn Cass. 

The present paper gives comparative account of the morphology and systema- 
tics of the species of Erysiphaceae found in the perfect or ascigerous stage in 14 
species. They were collected on 21 different host plants and belong to four 
genera of the KryvSiphaceac. They were collected from different parts of the 
Bombay State. 


36. Effect of Antibiotics on the growth of Fusarium orthoceras var. Cicerh 

S. K. CHAUHAN, Agra. 

Experiments were conducted with four concentrations (25, 50, 75 and 100 p.p.m.) 
of five antibiotics (Ambramycin, Chlorouiycetin, Penicillin, Streptomycin and 
Terramycin) in relation to linear growth and dry matter of Fusarium orthoceras 
var. ciceri obtained from wilted plants of grain. Radial spread of the fungus 
was measured on Brownes standard agar medium, and for the dry weight it was 
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grown in Czapek’s liquid medium. It was found that the antibiotic action was 
much more perceivable in liquid cultures than in the solid medium (In Ambra- 
myciu: 0-201 gui, 107 m.m. ; Chloromycetin; 0-200 gm, 105 m.m. ; Penicillin; 
0-200 gm, 105 m.m. ; Streptomycin : 0-192 gm, 106 ni.ni. ; Terramycin : 0-201 gni, 
98 m.m. and Control : 0-213 gm, 110 m.m.). The figures for radial growth do 
not show significant differences from the control tints supporting the suggestion 
of Muller (1958) that the antibiotics on the solid medium are adsorbed by the 
latter and therefore rendered ineffective. However, Terramycin seems to retard 
both the radial spread and the dry matter to the same extent. 


37. Effect of Oil Cakes on Fusarium Wilt of Gram. 

S. K. CHAUHAN, Agra. 

Wilt of gram (Cicer arietitium Ivinu.) caused by Fusarium orthoceras var. 
ciceri App. & Wr. has been studied in relation to certain oil cakes amended 
soil. The experiment was planned to enable statistical analysis and interpreta¬ 
tion of data. Six replications of pots, with ten plants in each, were maintained 
for each treatment both for the experimental set and the control so as to get 
sixty plants for observation. Three kinds of oil cakes : (i) mustard oil cake, 
(ii) til oil cake, and (iii) groundnut oil cake were used to manure the soil. 
8 lbs. of garden soil was filled in each pot of experimental series. Half lb. of 
the finely ground oil cake powder was uniformly mixed with the soil in each 
treatment ; one set of pots contained only garden soil for comparison. The soil 
of each pot was inoculated uniformly and ten seeds were sow-ii in each pot. 

When wilting started the mortality was recorded at regular intervals for each 
treatment in each pot separately. However, none of the jdants wilted in the 
uniufested series (eontrol). The figures for total mortality were analysed statis¬ 
tically and the effect of individual factor w-as found to be significant. 

By the application of oil cakes there is a significant reduction in percentage 
mortality, tin; order of reiluction being soil 63-.13<groundnut od cake 20 00<til 
oil cake 18-33<;inustard oil cake 8'33. There is no thftercnce between the percent¬ 
age mortality in til oil cake and groundnut oil cake the figures being 18-33 and 
20-00 respectively (C.D. 3-995). In mustard oil cake it is significantly lower i.e. 
8 33% ; while in the untreated soil the disease was quite high 63-33%. 


38. Fungi from Hyderabad (India)—III. 

P. N. RAO AND M. A. SAIvAM, Hyderabad. 

In this paper, three species of the Fungi imperfeti viz. Collctoridhum 
gomphrenae, Colletorichum calotropidis and Gloeosporium loraiithi parasitizing 
Gompkretia dccumbens Jacq (Amaraiitaceae), Calotropis gigantea R. Br. Asclepia- 
<laceae), and Dendropthc falcata (H.f.) Ettingh. (horanthaceae) respective-ly, have 
been described and presented as new species. 


39. HyperparaMtei on Rust Fungi. 

P. N. RAO AND M. A. SAEAM, Hyderabad. 

The paper deals with the study of three species of fungi imperfecti, vix. 
Ceicospora accidiicola sp. nov., Cercospora riveae sp. nov., and Cercospora 
cladosporiodes saccardo. hyperparasitizing the aecil cups of Trochodium sampathens 
Thirum, Trochodium ajrekari Gharse, and Acdidluut oleae P. Henn. respectively. 
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C. dccidiicola oil Argyreia cytnosa Sweet (Convolvuloceae), C. riveae on Riveae 
ornata Choisy, (Convolvulaccae) are reported as new species while C. cladospo- 
rioides on Oleae dioica Roxb. (Oleaceae), is a new record to India. 

There seems to be no record of Ccrcospora spp. occurring as hyperparasites 
on rust fungi. 

A study of the •microtome sections of the diseased material ’revealed that 
the hyperparasitic infection had taken place on already rust infected leaves of 
the host plants. The infected aecial cups appeared dark and woolly, the aecio.s- 
pores dry and shrivelled. Beyond this, no appreciable damage seemed to have 
occur-red to the rust fungus. 


40. Smuts of Hyderabad (Deccan) ~I. 

M. A. SAIvAM AND K. G. H. SRTTY, Hyderabad-7. 

With a view to survey the smut fungi from Hyderabad, a number of collec¬ 
tions were made during the period 1953 — 59. In this paper and the papers to 
follow, it is proposed to describe and record the occurrence of smut fungi in 
the state which has not been taken up so far systematically except a few smut 
fungi which have been reported on some important cereals and millets by Syed 
Vahecduddin (1955). In this paper 16 species of smut fungi occurring on various 
hosts are recorded, of which the following four marked with asterisks are 
reported as new hosts from India, i.e. Thetneda tremula Hack., Paspaliduni flavi- 
dium A. Cam (Gramincac), Cyperus corymbous Rottb., Fiinbrystilis schoenoides 
Vahl. (Cyperaceae). 


41. Corynespora cassiicola (Berk & Curt) Wei on Carica papaya L. 

N. N. MOHANTY and B. C. BRHERA, Bhubaneswar. 

A severe leaf spot disease of Papaya (Carica papaya L-) caused by Corynespora 
cassiicola (Berk & Curt) Wei was found to be widely prevalent in the State 
Agricultural Research Station, Bhubaneswar during August-September, 1958. 

The infection starts with the appearance of minute white spots which gradually 
increase in .size until they become angular or irregular in shape and 5-6 mm. in 
diameter. Each spot is surrounded by a yellowish halo. In case of severe infec¬ 
tion, the affected leaves become chlorotic and wither. 

The pathogen is characterised by simple, dark olivaceous brown, 2-14 septate 
conidiophores measuring 60-315x6-9/1 and obclavatc, brown, 3-15 septate conidia 
measuring 67-5-138 x 9-18/i. 

This appears to be the first record of the fungus causing serious leaf spot 
disease on Papaya from India. 


42. Leaf spot disease of Black gram (Phaseolus mungo L.). 

S. K. ADDY AND N. N. MOHANTY, Bhubaneswar. 

A leaf spot disease on Phaseolus mungo h. caused by Corynespora cassiicola 
(Berk & Curt) -Wei was observed early in January 1959 in Bhubaneswar. It 
appears as minute reddish brown spots scattered all over the leaf surface, which 
gradually increase in size and assume a circular shape. The spots vary from 
2-10 mm. in diameter. In cases of severe infections, affected leaves wither and 
shed. 
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The conidiophores of the fungus emerge singly through the epidermis on 
both surfaces of the leaf. They are simple, multiseptale, brown to dark brown 
and measure 100—160 x 7—10//. Conidia are terminal, borne singly, obclavate 
or cylindrical, olivaceous brown, multi-septate and measure 44-164 x 14-18//. 

This is the first report of Corynespora Cassicola on Phaseolus mango It. from 
India. 


43. Influence of soil moisture on stem-rot disease of Coriander caused by 
Sclerotinia sclerotiorum (Lib.) Debary. 

J. S. GUPTA, Agra. 

Influence of four soil moisture levels viz. 10%, 15%, 20% and 25% on disease 
development of stem-rot of coriander caused by Sclerotinia sclerotiorum (Lib.) 
DeBary was studied under controlled cnditions. Glazed tin-containers filled with 
garden soil were used and all the moisture levels on the oven dry-weight of the 
soil were maintained by following the weight method. Soil around each plant 
was infested with equal amount of fungal mycelium when plants were at 8-10 
leaf stage. -Observations were recorded on mortality rate as well as on total 
mortality. 

The results indicate that total mortality of all the plants occurs under all 
levels of soil moisture ranging from 10-25%. Progressive increase in soil moisture 
level decreases the mean time taken for the complete collapse of the plants. It 
is also indicated that rate of collapse is higher from the very beginning under 
the condition of high soil moisture level. Thus it is evident that the disease is 
favoured by high soil moisture levels. Soursac (1922), in liis studies on collar 
rot of lettuce caused by the same pathogen, also discovered the similar behaviour 
of the parasite. 


44. Chromatographic Identification of Soluble Sugars in healthy and diseased leaves 
of Coriandrum sativum L. attacked by Protomyces macrosporus Ung. 

J. S. GUPTA, Agra. 

Extract of healthy and diseased leaves of Coriandrum sativum in 80% alcohol 
were tested for the presence of soluble sugars by descending filter paper chromato¬ 
graphic method. The chromatograms were developed in the upper layer of 
N-butanol-acetic acid—water mixture, dried at room temperature, sprayed with 
benzidine reagent and heated at 95-100°C. for 5-7 minutes. 

Raffinose, sucrose, dextrose and fructose were detected in both healthy and 
diseased leaves, thus, indicating no influence of the disease on the pattern of 
free sugars, although there exists a great probability of their reduction quanti¬ 
tatively. 


45. Antagonism Between Rhizoctoni solani Kiihn and certain Soil Saprophytes : 
I A Laboratoly Study. 

K. B. DRSHPANDE, Hyderabad. 

Fawcett (1931) was the first to emphasise the use of known mixtures of 
organisms in plant disease investigations and to suggest that the development of 
many plant diseases may be very much in^ueuced by associated org^anisms. !ft i| 
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al.so recognised that although the success of the soil amendments or use o^ 
antibiotics in the control of plant diseases is being realised, the value in under¬ 
standing empirically the antagonistic phenomenon under different conditions 
cannot be overlooked. Hence in this report the antagonism of saprophytic soil 
organisms like Trichodcrma viride, Penicillium clavariaeforme, and ChaetomUim 
cochlioides against Rhizoctonia solani under different conditions of temperature, 
pH, and nutrition has been described. 

The antagonists 2'. viride & C. cochlioidcs were hnind more effective in the 
inhibition of the growth of R. solani at temperatures 25° and 20°C and this con¬ 
forms to their growth-toniperalure relationship. T. viride was more effective 
in acid media as reported by others whereas other antagonists and especially 
C. cochlioidcs was more effective in the alkaline media. Hence suggestion is made 
that soil amendments increasing the activity of C. cochlioidcs might be a good 
control measure against the pathogen in alkaline soils. 

The most interesting result of this investigation is the relative cellulolytic 
activity of the pathogen and the three antagonists. Contrary to the previous 
reports, the pathogen was found more cellulose-destroying than T. viride & 
C. cohlioidcs and this result wa.s unaffected in spite of the case of NH,C1 as the 
N. source, 


46. Studies in Medical Mycology—IV. Nutritional Studies of Common Indian 
Dermatophytes. 

S. N. D.VS GUPT.V and S. K. vSHOMK, Imcknow. 

Nutritional requirements of some common Indian dermatophytes, i.e. Tricho- 
. phyton mcntaf[rophyles. Trichophyton rubrunt and Epidermophyton floccosunt, as 
to the effect of different caibon, nitrogen and vitamin sources, on their growth 
and sporulation were investigated. Out of the twelve carbohydrates (comprising 
of 8 mono-saccharides, 3 disaccharides and 1 tri-saccharide) tried, growth and 
sporulation was found to be best supported by Glucose and Fructose (Hexoses of 
mono-saccharide gioup) followed clo.sely by Sucrose (di-saccharide). Prom among 
the various carliohydrates used, these strains were unable to utilise Ribose and 
Rhamnose among mono-saccharides, Melizitose (a tri-saccharide) and showed very 
poor growth in Mannose indicating difficulty in its assimilation. 

Among the 24 inorganic, organic and combinations of nitrogen sources tried 
the strains failed U) grow in any of the inorganic nitrogen sources. Of the organic 
sources complex forms like Peptone and Casein hydrolysate showed the best growth 
and sporulation. Out of the 14 amino acids tried in quantities of equivalent avail 
able nitrogen l.encine Arginine, Asparagine, Glycine, Alanine and I.ysine supported 
fairly good growth. The strains under study were unable to utilise Tryptophane, 
Glutamic add and Histidine, the rest of the amino acids supporting moderate to 
poor growth. The various combinations of the amino acids tried always supported 
better growth than the individual amino acids but were never as good as the 
complex organic nitrogen sources. Among the six combinations tried, Alanlne + 
Arginine + Leucine and Leucine+Arginine + Asparagine supported good growth. 

None of the .strains of the dermatophytes studied showed any deficiency for 
the ten vitamins viz., Pyridoxlne, Riboflavin, Thiamine, Nicotinic acid, Calcium~D- 
pantothenate, Paraamino benzoic acid. Ascorbic acid. Inositol, Choline chloride 
and Biotin, tried in the present experiments. Although there was a general 
improvement in their growth in presence of the vitamins but nevertheless not any 
of the Vitamins used singly showed any definite stimulatory effect op the growth 
of these forms, 
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47. Studies in Medical Mycology— V, Ringworm of Scalp in Uttar Pradesh. 

S. K. SHOMEi Lucknow. 

Riiigwonn of Scalp is a disease essentially of children, with a cosmopolitan 
distribution, although adults may also contact the disease. An account of the 
mycotic diseases of scalp, encountered by the author during llie three years (1955- 
1957) survey of mycotic cases in Lucknow and suburban districts, studied in the 
Medical College, Lucknow, which may be taken as a standard figure for Uttar 
Pradesh (Das-Gupla and Shome 1959 and Gupta and vShoine 1959) has been described. 
Only 20 cases (3-1%) out of the 620 cases of dennatoinycoses studied were scalp 
infection (Gupta and Shome, 19v^9). The pathogens isolated from these cases were 
T) ichophyton iousxtrans, Trichophyton riibiuvt and Candida albicans out of which 
the latter two were responsible for two and one cases respectively, the majority of 
the infection being due to Trichophyton tonstuans. Certain interesting p^nnts 
during the studies were (i) The occurrence of disease among the inhabitants of 
plains, (ii) The complete absence of the pathogen Microsporum audoiiini in culture 
and (iii) Trichophyton rtibnim and Candida albicans as the etiological agents for 
m>colic infection of scalp' which arc new reports from India, 

The symptoms of the disease are described along with the frequency of the 
different pathogens causing them. 


48. Application of a Fungistatic substance produced by Streptomyces griseus 
(Krainsky Em. Waksm. et al) Waksman Agra strain on Potato Plants, its 
uptake and control of ^Early Bright’ disease. 

K. C. BASU CHAUDHARY, Agra. 

The nulhor (1959) reported production of a fungistatic substance by Slrepio- 
myces y^iisms (Krainsky eni. Waksb. et al) Waksman Agra strain active against 
yiltcrJiCDia solani in laboratory tests. lixperiments were conducted to test whether 
this fungistatic substance can be taken up and translocated by potato plants as 
demonstralcd in giiltntioii drops and can prevent development of disease symptoms 
of ‘early blight*. Potato plants w'ore grown in sand cultures and irrigated with 
modified Kiiop*s nutrient solution. Along with the nutrient solution the fungistatic 
substance also applied to the plants. Guttation drops were collected after the 
application of the fungistatic substance which possessed inhibitory powers to show 
that the fungistatic substance was taken in by the roots and translocated upwards 
to the loaves. When such plants wore artificial!}'' inoculated with spore.s of 
Alietnaria solani the development of disease symptom was checked considerably. 

In another experiment, wdiere the fungistatic substance was used as leaf spray, 
it prevented the development of disease symptoms and was found to be more 
effective than coppesan, an organo-mercurial compound. The fungistatic substance 
is better as a spray than as a systemic chemotlierax)euent as it has some toxic 
effect as shown by abnormal elongation of the internodcs. 


49. Skpsical properties of a Fungistatic substance produced^ by Streptomyces 
griseus (Krainsky Em. Waksm. et al) Waksman Agra strain. 

K. C. BASU CHAUDHURY, Agra. 

The author (1956) reported isolation of an Actinomyces antagonistic to AUernaria 
solani and Helminthosporium oryzeae which has subsequently been identified as 
Streptomyces griseus (Krainsky em. Waksm. et al) Waksman Agra strain (Basil 
Chaudliary, 1959). In the present investigation experiments were ponducte^ to 
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study the dilution end point, the thermal inactivation point and the duration of 
stability of the fmij^istatic substance produced by this strain in culture filtrate. It 
was observed that the fungistatic substance starts loosing its activity when diluted 
with water more than 200 times and complete inactivation takes place when the 
dilution is raised to 1 :1000. Similarly with the rise in temperature from SO^C. to 
100^’C. there is deterioration of the active substance. The thermal iiiacfivation is 
m)t only related to temperature alone but it is also influenced by the duration for 
wliich it is exposed to a particular temperature, pH of the storing medium as also 
tlie aerobic and anaerobic conditions of strorage goveim the stability of the active 
sn!)stance. The activity is lost both in the high and lower ranges of the pll, but 
more rapidly in tlie acidic range than in the alkaline ones. The optimum pH for 
storage was found to 7-5. The fungistatic substance can be storcil for 30 days at 
at pIT 7-5 under anaert‘bic condition but under aerobic condition it deteriorates 
within 20 days. 


50. Cultural study of Polystictus xanthopus. 

A. C. SAHGAIv, Naiiii Tab 

>S])nrophorcs of Polystictus xafilhopus were found growing on stumps of Oucrctis 
incana and fallen twngs in Sat Tal forests. The cullnral charactenslics of the 
pathogen and its reaction on media contaiiiiug gallic and tannic acids and gentian 
violet were studied. 

Cultural charactcnstics —The fungus grow*s well on 2% nrili agar. Growth 
moderately rapid, plates covered in 3-4 weeks when incubc.ted at 25^’C. I'Jat while, 
smooth, chamois-like, faintly zonate. Advancing zone 4-5 niin., even, ^ai^ed, W'li.Le 
woolly grow’tli. behind the advancing zone, tlie mat has a mealy appearance, is 
^ appressed and thick. Reverse, light straw colour. Reaction on gaiJv' ajiil tannic 
acids very strong. There is no discolouration of the medium in gentian violet. 

Ilyphal characters —Ilyphac of advauiciiig zone are hyaline, Inanclicd, nodose- 
septate. Fiber livfdiae witli narrow lumiiia also present. Tiber hypbae 2-1-4/i in 
diameter, mostly 2*8/i. 

Aerial Mycelium : (a) Ilypliae as in advancing zone, T4-3*3/i in diameter, mostly 
b4/i. (b) Tiber hvpliae—w^alls of these Iiyphae thick and refractive, liuiiina narrow, 

branching scanty. Submcf\Qed mycelium —^Iiyphae. as in advancing zone but very 
much branched, uodose-septatc, protoplasm much vacuolated. 


51. Effect of Media on the Production of Antibiotica by Actinomycetes. 

ASHALATA PAI, and P. NANDI, Calcutta. 

With a view to increase the antibiotic potencies, the effect of various media on 
some antibiotic—pn^ducing actinomycetes obtained from soil, was studied. Actino- 
mycetes were obtained from the soil samples by the usual dilution and plating 
methods; and tested for their antibiotic-producing properties by agar cross-streak 
and agar-cup methods of assay. The selection of test organisms was based on 
pathogenic types. 5 strains of actinomycetes showing both antibacterial and anti¬ 
fungal properties, were selected. These were grown in 12 different media at nn 
optimum temperature of 28®C and daily assay of the culture broth was made from 
the 3rd to the 10th day of inoculation, against 4 human pathogenic bacteria and 
4 plant pathogenic fungi; using the agar-cup method of assay. The assay media 
used were nutrient agar and Czapek-Dox agar. 

It has been found that out of the 12 media used, only 4 were suitable for the 
production of antibiotics. Three of thes^ 4 media contained soyabean meal, N^Cl 
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and CaCO, in varying proportions with one or more of the following as sources of 
carbon—coriistccp (liquid), glucose, dextrin, curbay, glycerol—in variable quantities. 
The 4th medium contained straw infusion, peptone, glucose, Mg SO«, K^H PO„ 
NaCl and TeSO^. It was inteiesting to note tiuit, while in some media, the anti* 
fungal activity was favoured in a few others the activity, both antibacterial and 
antilungal, was almost negligible. 


52. The necretion of protopectinase enzyme and the growth of PenicilHum 
expansum on natural media. 

S. C. GUPTA, Naiuital. 

Decoctions of 20% potato tubers, 20% horse chestnut seeds [Aesculus indka), 
20% oak seeds {Otuncus iiicaua), 10% lucerne seeds [Mcdicago saliva) and 2-5% 
tamarind seeds (Tamarindus indica) were prepared for comparing the growth of 
tlie m 3 celiuiii and the secreiion of protoix;ctiiiase enzyme by PciikilliHm cxpanstim. 

The decoction of horse clicstiiul was found to be the best liquid culture mediura 
for the growth of the fungus. The reniaiiiiiig four media were also found to be 
suitable for the growth of the fungus an<I could be arranged in the following order 
of prcterence : hieernc, tauiaiiinl, oak and potato. However, only lucerne and horse 
chostimt doeoctiimi, were found to be suitable media for the secretion of protopec- 
tiiiase enzyme by I’cnicillium cxpatisum, the former medium being the be.st. 


53. Apothecia formation of Ascobolus sp. in culture media. 

KANTJUAD CIIAUDIIURI and TIKARAM SHARMA. Calcutta. 

Apothecia of Ascobolus sp. were collected from cowdung during the last monsoon 
in Calcutta and ascospores were harvested from the specimens. The spores were 
examined microscopically, centrifuged, treated with dilute NaOH solution and were 
washed and allowed to geniiinale in hanging drop cultures. The germinated spores 
were next grown in sjjccial media and development of apothecia were obserbed in 
10 days. Monosporous cultures were then isolated and their sexuality tested. No 
formation of apothecia has been observed in any of the monosporus cultures. 
Further work is in progress. 


54. Cultural studies of a broad-spectrum strain (A,,-444) of an antibiotic pro* 
ducing actinomycetes. 

NARFNDRA NATH vSIIKH and P. NANDI, Calcutta. 

The Slreplomyccs strain A„ 444 was isolated after prolonged screening and its 
cultural cliaractcri.stics were studied in detail. The strain was grown on twelve 
different media including some synthetic media. It grows w’ell in CD medium 
with moderate antibiotic activity while antibiotic production is optimum in straw 
infusion medium. The culture was incubated at different temperatures from 
25°-37°C for 7 days. It was observed that 28°C the production of antibiotic is 
maximum. The peak period of antibiotic production however, is between 6-8 days 
and the growth of the organism is proportional to the rise of litre. 

The cultures were grown in shake and stationary flasks. The antibiotic spectrum 
is altered in the shake flasks where aeration of the media was continuous. The 
results show that antifungal activity increases in broths assayed from shake 
cultures. However, there is a general improvement of the antibiotic titre in cultures 
grown by contiunons shaking.. 
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55. Genetics of Aspergillus niger—Segregation and recombination from a hetero¬ 
zygous diploid. 

A. K. MISHRA and P. NANDI, Calcutta. 

A balanced lieterokaryon (4 a lys+12 g iso) was obtained from two strains of 
A,\l>crt’illus iiigcr (Vj,) with differnt nutritional requirements and colour markers 
ill coiiidia. The former strain is avellaneous in colour and requires lysine for growth 
whereas the latter is green and requires isoleucine for growth. From this hetero- 
karyon between the two strains, a heterozygous diploid strain was isolated which 
had all the properties of the common parent (Vj,). Segregation of the above diploid 
(4 a lys /12 g iso) is reported in the present study. 

After plating nearly one thousand conidia of the diploid in comidete medium 
colonics grew and showed new as well as original combinations. The recessive 
properties of the two parents viz. colonies showing avellaneous colour with- lysine 
requirement or isoline requirements, green with lysine and isoleuciiie requirements 
and black with lysine, isoleucine and lysine and isoleucine requirements. 

Segregation of recessive properties of the two parents from the heterozygons 
diploids seemed to occur by means of two different processes; som;itie crossing- 
over and somatic reduction. In the first case the segrcganls retained their diploid 
slate, carrying one or more (originally heterozygons) genes in the recessive homo¬ 
zygous state, the remainder being in their primitive heterozygous .state. In the 
second case, the segregaiits carried haploid nuclei which perhaps contained chro¬ 
mosomes derived from two different strains. 


56. Concentrations of Fungus spores in the air inside a cattle shed. 

T. SRRFRAMULU, Waltair. 

Although considerable amount of information on the nature of micioorganisms 
present in the outdoor air is available, very little is known about the incidence of 
these in the indoor air. The existence of a characteristic air spora inside buildings 
has been reported by a few workers and for a better understanding of respiratory 
mycoses ami allergic diseases ot farmers and their cattle, the study of air spora 
of farm buildings is being taken up in recent years. To recognise the important 
components of the air spora inside cattle sheds in India, the air inside a cattle 
shed in the Government Dairy Farm near Visakhapatnam (Andhra Pradesh), was 
sampled from 5 to 30 January 1959, with a Hirst automatic volumetric spore trap 
kept with its orifice at a height of b5 metres above the ground level. Data for 
six groups of important components of the air spora collected during this preli¬ 
minary study are presented in this paper. 

Spores of Clodosporivin and Fusarium which are known to grow as sapro¬ 
phytes on straw accounted for 48-3% and 27-0% of the total catch; Basidiospores 
and Mould spores (chiefly Aspergilli) contributing 8-3% and 3'2% respectively. 
Fragmehts of hyphae and all other fungus spores not included in the above named 
groups ("Others”) contributed 3*4% and 9-8% respectively. 

Day-to-day changes in the concentrations of these six components of the air 
spora and changes in their relative frequencies at different times in the day are 
given. Spores of Fusarium and Basidiospores occurred mostly during the night 
time with their daily maxima during the early hours of the morning. Cladosporium 
was an important component of the daytime air spora with its daily maximum 
during tlie middle of the day, while Mould spores, Hyphal fragments and the 
"Others” occurred during the afternoon, all showing their peaks at 18 00 hrs. To 
indicate the relaitve importance of these spore types and the maximal concen¬ 
trations to which the cattle in the shed were exposed, the highest daily mean 
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couceiitration, the highest hourly concentration and the highest hourly mean con¬ 
centration observed for each of the spore types during this period are also given. 

These results have been discussed and in view of the fact that some of the 
air-borue spores are able to bring about abortions and some allergic reactions in 
cattle, it is suggested that an extensive study of the air spora of cattle sheds in 
India may be undertaken to determine the maximal concentrations of potential 
allergens occurring in the air inside these sheds. This knowledge together with 
the records of the reactions of farmers and their cattle is sure to yield useful 
information for the proper understanding of some of these respiratory mycoses 
and allergic disorders. 


BACTERIA AND VIRUS 

56A. The effect of potassium nutrition on multiplication of tobacco mosaic virus 
in Turkish tobacco (Nicotiana tabacum L.) plants. 

G. S. VKRMA and J. P. VERMA, Eucknow. 

The effect of potassium nutrition on tobacco mosaic virus multiplication in 
Turkish tobacco {Nicotiana iabacum E.) plants was studied by supplying them 
with Anion and Iloagland’s nutrient solutions containing 3900, 390, 39 and 0 ppm. 
of potassium (IvNOj). Plants were grown in purified sand and inoculated with 
tobacco mosaic virus. Height, fresh weight and dry weight of healthy and dis¬ 
eased plants were recorded at 3 different intervals following inoculations. Virus 
concentration of juice was measured by local lesion count method on Nicotiana 
frlutinosa L. plants. Optical density of partially purified virus fractions and total 
Kjcldalil-nitrogen in 1 ml. aliquots w.as also measured. 

Plants rcsiionded differentially to different levels of K supply and virus in¬ 
fection. Fresh and dry weights of plants were affected more than the height of 
the x>bmfs alter infection. The virus concentration as measured in expressed juice 
is affected by differences in K supply, by upsetting metabolic processes in plants. 


BRYOPHYTA 

57. On the epiphylloua liverworts from Agumbe and Mercara. 

S. K. PANDE, Saugar and K. P. SRIVASTAVA, Lucknow. 

This note deals with a toxanomic account of the cpiphyllous liverworts of 
Agumbe (Western Ghats, Ca 2,500) and Mercara (Western Ghats, Ca 3,780'). Both 
the localities abound in this class of hepatics and about a dozen species have, so 
far, been identified from fhe former locality and nine from the latter. All (the 
species are referable to the Acrogynae. 


58. On a species of Anthoceros A. satpurensis Srivastava Sp. Nov. 

K. P. SRIVASTAVA, Lucknow. 

Anthoceros satpurensis grows in clusters on moist rocks often in association 
with Phaeoccros communis (St.) Schffn. et Pande. The thalli are dark green and 
firmly attached to the substratum. The epidermal cells arc rectangular or poly¬ 
gonal, 28-40/ux 21 • 5 - 27 . 8 / 1 , and each has a single large spherical chloroplast. The 
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involucres arc generally single and more or less inflated below and cylindrical . 
above. The stomata on the capsule wall are few and their guard cells are equal 
in size. At maturity the caj^sule dehisces by two j^erfect valves splitting up to 
tlie base and the valves do not twist on drying. The pscudoelater has strongly 
thickened wall and the thickenings show small irregular projectioiivS into Jthe 
interior of the pscudoelater. The androecial chambers lie deeply sunfv in the' 
ihallus and the body of the anlheridiuin measures about 125 fi and is borne on 
stalk 3-4 cells high. 

Plants dioecious, mtdium, prostrate, terrCvStrial or on rocks. Thallns 7-11 mm. 
long, 3-5 broad, cavernose, margin irregularly lobed, lobes small, rotundate ' or 
truncate. Involucre solitary, 3 mm. x-7-1 nim., cavernose. Capsule, 8-12 mm. 
long, tliiu, sparingly stoiiiatiferous. Spore dark, 32-34a, iiiicropapillate, Psetuio-^ 
clatcr long, 360/i, vermiform, solid, dark, septate, 4-celled, walls tlnck. Androecia 
f(W’, chamber large, polyandroiis, aperture circular. Anthetidia up to 20 in a 
chamber, large, oval. 


59. Regeneration in Atrichum Palis. 

R. S. CHOPRA and N. N. BIIANDARI, Amritsar. 

Experiments on regeneration in Atfichnm Palis, were carried out in 1956 and 
1957. During the lir&t year no results were obtained but some points were made 
out during the second year. These plants have a remarkable capacity of regenera¬ 
tion and the same is increased if plants are exposed to diyness for a few days. 
Protonemata develop on detached leaves, stem and leaves when the whole plants 
are plated. Generally the protonema initials arise from two cells, one on either 
side of th lamellae, but some ftines these initials are produced from the cells of 
Uie lamellae, the lamina or even the lower epidermis of the nerve. The young 
piutonernata may elongate, and branch profusely or may develop into parenchyma¬ 
tous masses. The buds arise laterally on the branched iirotoiiemala. The paren¬ 
chymatous mass may develop a growing point and produce a new plant, or it may 
bear branched 2 ')roLoneniata. A cell tliat is destined to produce the protouema, 
undergoes changes in its staining proi:)ertics. 


60. Vegetative reproduction and regeneration in South Indian Mo$ses I. 

C. SRINIVASAN, Annamalainagar. 

Ninety-five species of mosses of the Nilgiris Hills have l^een under investiga¬ 
tion by me for sometime past in the Department of Botany of the Annanialai 
University. Out of these, seven species of mosses have been found to exhibit 
certain interesting modes of vegetative reproduction and regeneration. They have 
been described with illustrations in the fuller paj^er. However, a summary of the 
observations on them is appended below : 

Vegetative reproduction : Under this sub-division the mode of vegetative re¬ 
production is classifiable under two heads, e.g. (a) In Campyloptis nodifloius (C.M.) 
Jaeg. and Brothera Icana (Sull.) C. Mull leafy buds or bulbils are produced in the 
axils of leaves- in the growing region of the gametophyte. (b) While in the follow-* 
ing three moses Barbula indica Brid., Brachymenium exile Bryol. and Bryum 
argenteuin Uiiin. elongated and club-shaped multicellular gemmae are formed on 
a fleshy receptacle in the axils of leaves. 

Regeneration : Whereas under this sub-division as well, the mode of regenera¬ 
tion is classifiable under two heaJs : e.g. (a) In Barbula indica Brid. trirad^te 
or crossrlike ‘deciduous rhizoprolonemata' are formed at the tip of protoncraatal 
filaments when grown in petridishes and' irrigated with tap water under tiatural 
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conditions without the adition of any herbicide, (b) While in Lencobryum 
scalare C. Mull regeneration of the mosses was observed by the production of 
rhizoids from the attached and detached leaf bases and leaf apices, profusely 
branched rhizoids are noticed to arise from the axis and the foot of the capsule in 
Pi^iolvyopsis oricntalis (C.M.) Fleish. 


61. On the anatomy of the axis of the South Indian Mosses. 

C. SRINIVASAN, Annamalainagar. 

About one hundred species of South Indian Mosses belonging to C8 genera and 
'falling under Iwefity-seven families have been so far collected and their axes 
examined. 

Based on the structure of the moss axis as seen in the transverse section they 
are grouped under ten heads such as :—I. Pcriplicral jacket of very thick-walled 
celL'* large central strands of thin-walled parencliyina-like cells. Ivxaiiiple : Barbiila 
ifidica and Fiinaria siunaio-Iinibata. II. Peripheral jacket of very Ihick-walled 
Cttlls with narrow central strands oL#iJ)areiicliyma like cells. lixaiiiiDle : Cyrtopus. 
IJI. iVriphcral jacket of very thick-walled cells with central strands of thickened 
cells, lixaiiiple : Plagiopus. IV. Peripheral noiinal epidermis with parenchyma- 
like laige ct'iUral core of cells. IJxami:)le ; liookoia acuiifoUa and Distichophylla 
succulcutum. V. Periplieral jacket of very thick-walled cells and central narrow 
strands of parcncliynia-like cells with a median thin-walled cells. Example : 
Biyuni argculriim, VI. Peripheral jacket of very thick-walled cells and central 
nanow stiands of tlnckened cells with a median thin-wallcd cells. lixainxde : 
PogotialiDH jieesii and Fissidcn^ exccdeiis, VII. Pcrijiheral normal epidermis and 
central narrow strands of thickened cells with a median thin-wallcd cells. 
IJxainide : Miiiufti coriaccum. VJII, Peripheral thick-walled epidermis with a 
minute space from which radiate thin-walled cells of large central core. Example : 
Erythiodontiiim jnlaceum and Trachypns bicolor. IX. Pcrii^heral jacket of thick- 
walled cells with a narrow cavity in the central core of thin-walled cells. Example : 
Catlidi inaca arulcaia and B}euLclia sclerodictya. X. Peripheral narrow epidermis 
and a central large cavity. Example : Thysa}iomitthim umbcllatum and Cajnpy- 
lopus vodiflorus. 

Dihcrential double and triple staining of the sections indicate the central core 
in different peculiar forms. It sliows that it is made up of :—1. Very thick-walled 
lignified cells giving an appearance of an aciinostele, 2. A parenchymatous pith 
eitiier jn'otected by an endodermis or not. 3. A cciitralmost cell or cavily sur- 
roiipded by six to eight radiating tliin-walled cells which merge with the rest of 
the cells of tlie central core, 4. Thin-walled cells which are disorganised resulting 
in the formation of a cavity. 5, A well established cavity or canal bound only 
by the epidermis to which the leaf bases are attached. 

In most of the mosses a jacket of thick-walled cells constitute the i>cripheral 
region. Tbcy are yellowish brown and stained red by safranin. The outer layers 
arc tufire and more thickened. The presence of this peripheral jacket is a matter 
ol ccophysiological jiiterest. 


PTERIDOPHYTA 

62. On a collection of ferns from Shevaroy Hills^ Salem District, Madras State. 

K. SUBRAMANYAM, K. THOTHATHRI and A. N, HENRY, Coimbatore. 

The Shevaroys are situated to the north-east of Salem town at a distance of 
^6 km., the main hill statio;^ htin^ Yercaud* Two seasonal explorations Were 
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made in the year 1958, and in all a total number of 51 species of ferns representing 
14 families and 35 genera were collected. 

In Slievaroys, the evergreen moist type of forest is characteristically seen 
where the vegetation is undisturbed and it is interesting to note that all the impor¬ 
tant fern families are represented here like Ophioglossaceae, Marattiace^e, Osmun- 
daceae, Schizacaceae, Gleicheniaceae, Hymcnophyllaceae, Cyathcaceae and Poly- 
podiaceae {seusu lato). Among the rare and interesting ferns mention may he 
made of : Aneimia wxghliana Card., Antrophyum plantagUicnm Cav., Aihyrium 
mt^crocarptiin Bcdd., Boirychium daucifoliiim Wall., B, lunnginosuni Wall., Cy>to~ 
mhim falcatum Presl., Dryoptcris cochleata C. Chr., Hymenophylliim exsertum 
Wall., Leplochilus dccurreus Bl., Lindsaya hetcrophylla Dry,, Lygodinm scandcns 
Sw., Nrphoboliis gajducrii Mett., Osmiinda xegalis Dinii., Piois cretica Dinn., P. 
qnaduamita Rctz. var. argenies Bedd. and Trichonianes p'tolifcrnm Bl. 

The classification of Copeland is followed and the salient taxonomic features 
of the ferns collected are mentioned in tlie enumeration. Out of the iDlants listed 
Aspidiaceae is very well represented with the largest mimber of genera and 
species, the next in order being Pteridaccae and Polypodiaceae (soisu 6tricto). 
The collections include a number of species which are new distrilmlions to Salem 
District. 


63. Pteiridophytes of the Eastern India—An enumeration of the species collected 
and their nomenclature. 

G. PANIGRAIII, Shillong. 

Inadequacy of knowledge on the systematics of the rich fern flora of India 
and the necessity to revise Beddome’s Hand Book was stressed by Panigrahi. The 
botanical collections from the untrodden tracts of Assam, NEF Agency, Biliar, 
Orissa and Tripura by the Eastern Circle of the Department of Botanical Survey 
during the last three years, have now yielded large collections of the Ptcridophytes, 
mostly, ferns. Identification of lliese collections, representing 2500 field numbers, 
was attempted with the help of Central National Herbarium, CaleiUta, where, 
however, the Pteridophytic herbarium is arranged and named after Hooker’s 
Species filtcum, naturally with nomenclature, completely obsolete at i)resent. 

This paper presents an enumerated list of 329 species of ferns and their allies 
from Eastern India with correct names determined with the help of all available 
literature on nomenclature, together with the synonyms. Materials wlnVh may 
necessiate new combiliations and descriptions of new species arc being scrutinised. 
It is, however, clear that Beddome’s nomenclature on Nephrodhim, Diplazhim, 
Pleopeltic and Polypodinm etc. are completely out of date and have now been 
suitably treated. Microlepia speluncae (L) Moore and Pleopeltis linearis Thunb to 
cite a few, appear to be species complexes and need further careful study. 
Psilotum triquetrum Sw. (Siang, NEFA), Osmunda cinnamomea L (Kameng 
NEFA), Christensenia aesculifoHa (Bl.) Maxon (Assam), Matteuccia orientalis 
(Hook) Trev (Kameng NEFA) as also Dipteiis Tvallichiana Br. (Kameng, NEFA) 
turn out to be restricted in distribution. 


64* The Shoot Apex of Isoetet Sampathkumarani, Rao, L.N. 

Miss USHA SHARMA, Lucknow. 

Two different views have been expressed in the past regarding the shoot apex 
of Isoetes. One view is that it arises from a single apical cell. Another view 
that A group of cells form the meristem of the shoot apex. It has been found 
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ill /. sampathknmarani that a of cells differentiate into an outer epidermal 

layer dividing mostly by anticlinal walls and an inner mass of cells dividing 
irregularly. The entire tissue is the initial shoot apex in this species of Isoetes. 
A similar condition has also been noted in L coromandclina (Bhainbie, B., 1957. 
The shoot ajjex of L^oclcs coroinaiidciina 36, No. 4, pp. 492-502). 


65. Studies in the Indian Hymenophyllaceae—Pt. I. Contributions to our know* 
ledge of Amphipterum sp« 

Miss USITA SHARMA, Lucknow. 

The paper deals with the morphological and anntonucal features of a BoUlh 
Indian species of Amphipterum collected from Mercaia in Coorg. A detailed 
account is given of the leaf rhizome, sporangial initiation, spore formation and 
some cylological stages. 

The rhizome, which is totally devoid of roots, has a ceiitrarch i^rotostele. Thfe 
leaf trace is formed by the division of main stele into two, thus no leaf gai)S ure 
tornied. 

The leaf, which is higlily L>bed, has dichotomous venation, free veinlets and a 
lamina generally one cell thick except round the vascular bundles. Accessory 
wings are ijre>seiil—a feature which (listinguislies Amphipterum from Mcfingium, 

J^ennal appendages are unicellular hairs with saccate base, which are found 
on the rhizome, and on the petiole wdierever not covered by the lamina. 

Involucre is of the valvatc type, the valves having entire margin. The recep¬ 
tacle is Cylindrical and slightly exerted. The sorus is gradate and bnsipetal in 
devcl(»pmeiit. Sporangia aie 207/x long, with oblique annulus of 20 to 22 cells> 
complete and opening b}' a transverse slit. 

The development of the sporaiigiiiin is of the leplosporangiate type and is 
inihated by a single cell. vSpore inotiier cells are 16 in nimiber and the Bix)res* 
number is 60-64. Spores are tctrahcilral in form and measure 26 to 30/o 

A fuller paper on the subject will be published edsewhere. 


65(a). Apogamy in Adiantum philippense L. and its Cytology. 

J. GIIATAK, Calcutta. 

Wild plants of A. philippense sensit richi-Serniolli from five localities included 
under three districts of West Bengal but growing under similar ecological niches, 
supplied the materials of the present investigation. Spores produced were broadly 
of two types : (a) large and tegular, (b) small and Irregular. After gefniinatioil 
on sterilised soil the spores produced thin, cordate and symmetrical prothalli 
which showed only antheridia but no archegonia. In contrast to sexual ferns, 
apogamous sporophytes developed early from the bulbous outgrowths formed below 
the notches of the prothalli. 

Mitotic squashes from root-t»ps of the sporophytes indicated the presence of 
90 chromosomes. Meiosis w^as studied in two types of sporangia: 8-celIed and 
16-celled. The spore mother cells from 8-celIed sporangia clearly demonstrated the 
presence of 90 pairs. This confirms the previous observation of Manton (1953) iii 
material collected from Ceylon. 

Chromosome pairing in the spore mother cells from the 16-celled . sporangia 
has also been studied. 30 bivalents showing the formation of chiasma (which are 
absent from the 90 pairs of 8-celled sporangia) and 30 univalents were observed in 
the 16-celled sporangia. The nature of chromosome pairing suggests that at least 
one diploid and another telraploid or apogamous diploid had been involved in the 
ancestry of this apogamous triploid ^orm of A, philippense L» from W. Bengsib 

in—44 
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The S-cclled sporangia were more unmerous in comparison to the 16-celled ones. 
As a result llie large, regular and viable si)ores produced in consequence of regular 
ineiosis in 8-cclJed sporangia were more than the small irregular spores formed 
out of irregular meiusis in the IG-cellcd ones. This is in accord with similar 
results on other apogariious ferns (D6pp-1932, ’39; Manton-1950; T. Walker-195C; 
J. Ghatak-1959). 

GYMNOSPERMS 

66. On the foliar sclereids of Taxodium distichum, Rich. 

A. R. RAO and J. P. TKWARI, Lucknow. 

The stem, leaves and cones of Taxodium distichutti. Rich, were studied to find 
out the distrihulion and ontogeny of sclereids in them. The cones so far as we 
could see did not show any sclcreiils. Tii the stem the bast fibres are regarded 
ones that could be interpreted as sclereids. Since these bast fibres are regarded 
by some as not falling strictly within the category of sclereids, no further study 
was made of these. Ihil it miglit be poijiled out tliat these bast fibres occur in 
two sets. One set of fibres occ'nrnng in groups is produced early by the caml)ium 
and is puslu^d off with the periderm. A second set produced by the later cainbial 
activity persists in the form of scattered thick >valled fibres in and around the 
])boloeni. 

In the leaf \vc do find sclereids but tliese occur at the margin of the leaf and 
run parallel to it. 'i'liese sclereids are hypodeniud in position, unliranchcd, sep¬ 
tate in earlier stages with the inner surface of the wall being irregular. The 
t sclereids do not icach the tip of the leaf but stop at a little distance from it. 
They may occur in rows or siiigl}’ hut are generally concentrated at the ipargins. 
Sections of very young leaves show that the sclereids are ontogcnetically deri\ed 
from the mesophyll. Their contents gradually disappear and the wall becomes 
thicker and the cells elongate. Longitudinal sections of the leaf show the scle- 
reids running parallel to the epidermis I)ut exceeding the epidermal cells in length 
and cacl] has an elongated nucleus. Wc are iiicliTicd to think that the sclereids 
are metamorphosed mesophyll cells. These vsclereids could be classed under llic 
category, Fusiform sclereids. 


ANGIOSPERMS 

67. Abnormal position of cob in maize (Zea Mats). 

SHIVDAYAL SAKvSKNA, Bhopal. 

In a maize plant the female inflorescence has been found growing on the male 
inflorescence in place of one of its branches. The cob was naked (without awns 
and coverng bracts). The grains (fruits) produced on the cob were perfect, and 
on sowing germinated well, but the plants produced from these seeds showed no 
abnormality. 


68« A note on the occurrence of Staminal Corona in abnormal flowers of Petunia 
hybrida Vilm. 

T. R. DUrr and N. K. CHAKRABORTY, Agartala. 

During December 1955 a few flowers of Petunia hybrida Vilm. with a staminal 
corona of petal-like outgrowths were noticed. The outgrowths were continuous 
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with the connectives but laterally cletaclied from apices of respective anthers. The 
shigle vascular trace of the connective bifurcated on entering the corona. The 
split halves ramified’ on each of the two lobes of the corona. The microsporangia 
were usual and contained mature ix)llen grains. Progenies raised from the abnor¬ 
mal flowers were normal. Possibilities of the teratological phenomenon being a 
mutation, variation or a reversion are discussed in the paper. Interpretation of the 
reversion on classical and modern concepts of stamen morphology are given. 


69. A contribution to the study of air-space tissue in Cypenis. 

A. P. MANX, Calcutta. 

A critical study was made on the air space and diaphragms of twelve species 
of Cyperns collected from West Bengal with si)ecial refereme to their develop¬ 
ment and function. The formation of lysigeiious cavities in the aerial parts and 
in the roots has been found to be due to different causes. While in the aerial 
parts they are tlie result of rupture and death of the stellate cells formed by the 
rapid growth of the surrounding tissue, in the roots they have been indicated due 
to starvation and lack of oxygen, the latter Ixdiig the main contributing factor. 
The air-space tissue of Cypenis docs not seem to have any importance from the 
point of view of buoyancy, but the conliniious system of large lacunae seems to 
afford siilficieut room for oxygen-rich air to pass to the submerged regions of the 
plant. 

Diaphragms which are i)erforated structures, one to several la>ers thick, inter¬ 
rupting air passages at iiiteivals have been shown to occur in the leaf-bases of all 
the species under ijivcsligalion and in the lenf-blade and inflorescence axes of 
iiKjrc a<piatu: forms. They have been shown to occur with or without the associa¬ 
tion of cross-bundles. The main functions of diaphragms in Cypenis, as they 
appear, are to prevent the entrance of water into the cavities and aid in the cir¬ 
culation of air. Other functions which are generally associated with diaphragms 
are also discussed. 


70. Growth of excised mature embryos of wheat in different media with varying 
concentration. 

REAYAT KHAN, Aligarh and L. F. RANDOLPH, Ithaca, U.S.A. 

Growth of excised mature embryos of Triticum vuli^arc var. Pb 591 was studied 
in five different media, viz., KniulsoiFs Orchid Agar and the basic media of Rap- 
paport, Randolph-Cox, Street and Nitsch. In the fir^t three of these media and 
Knudson's C medium, comparisons were made with reference to the agar con¬ 
centration of the media. 

The root of wheat cnihryos in artificial cullure seems to be more selective in 
its Tcqnlrements than the shoot. 

Comparisons of the same medium at 1% and \-5% agar concentrations showed 
significant difference only in the case of Randolph-Cox medium. This medium at 
1% agar concenlration gave better loot growth than at 1*5% but no significant 
difference was noted in the case of shoot growth. 

When two different media were compared at 1% agar concentration, root growth 
invariably exhibited significant difference, one of the two media giving better re¬ 
sult than the other. But when the same media w’ere compared at i’5% agar con¬ 
centration, root growth e.xhibited significant difference in only one out of six 
cases. This may suggest that, in order to enable the finer distinctions between 
media to express themselves, the agar conceptr«tiop of the IPCdinm should be 
kept low, as far as passible, 
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71 . A contribution to the Embryology of Vacciniaceae. 

J. VliNKATKSWARIvU and H. MAHESWARI DEVI, Waltair. 

Embryology of three species of Vaccivium, namely V. rctusum, V. secratunt 
dnd V. niimmularia has been studied. The anther structure shows epidermis, two 
wall layers, secretary type of tapctum and a moderately extensive sporogenous 
tissue. No fibrous endothecium is differentiated. Pollen mother cells divide in a 
simultaneous manner. The pollen grains are monocolpate and two-celled. They 
do not become free from the tetrad and begin to germinate in the anther locule. 
The ovary is inferior, syncarpous and five-celled. The ovules are lenuinucellate, 
unitegmic and anatropous. An endothelium is present. A single hypodermal 
archesporial cell is differentiated. The development of the embryo sac conforms 
to the Polygonum type. The embryo sac shows normal structure except that the 
aiitipodals show a variation in the three species. Fertilisation is porogamous. 
3»'ndosperni is free nuclear in the beginning and cellular ultimately. Both micro- 
pylar and chalazal endosperm hausloria are developed. The fertilised egg divides 
transversely resulting in the formation of a two-celled preembryo, the terminal 
cell ca and the basal cell cb. The derivatives of the terminal cell ca contribute to 
the formation of the embryo proper and a part of the suspensor. The siispensor 
is long and uniseriate. 

There is a diversity of opinion regarding the systematic status of the family 
Vacciniaceae. Engler and Diels, Rendle and Gumlerson pul the members of 
Vacciniaceae as forming the sub family, Vaccinioideae in the family of Ericaceae 
while others like Bentham and Hooker and Hutchinson treat this as an indepen¬ 
dent family in the order Ericales. 

Vacciniaceae differ from the aricaceae in that they are characterised by the 
possession of an inferior ovary, persistent and prominent antipodals, nuclear type 
bf endosix?rni and in the detailed development of the embryo. They resemble 
Ericaceae in the fcalures of the anther and pollen, structure and dewlopment of 
the ovule and female gamelophyle and formation of endosperm haustoria. The 
differences, however, seem to justify the recognition of Vacciniaceae as a separate 
family in the order Ericales as done by Bentham and Hooker and Hutchinson. 


72. Embryological studies in Asclepiadaceae. 

II. MAHESWARI DEVI, Waltair. 

The work represented here comprises an account of the microsporogencsis, male 
gametophyte, translator, megasporogenesis and female gametophyte of Calotropis 
pigantea, Pergularia extensa, Leptadenia reticnlala, Ceropegia juncea, Tylophora 
aslhmalka and Cynanchum callialata belonging to Cyuachoideae and Jlemidesmus 
indicus belonging to Periplocoideae. Endosperm development has been studied in 
Pergularia extensa, Ceropegia juncea and Calotropis gigantea. Development of the 
embryo and seed has been described in Calotropis gigantea. 

The anthers are four locular in Hentidesmus indicus and bilocular in the re¬ 
maining forms. The archesporium consists of a plate of 4—7 cells in transverse 
section in Hentidesmus indicus and 5—10 cells in the rest of the forms and each 
row consists of 9—12 cells in longitudinal section. The anther wall consists of 
two- layers of cells in Hemidesmus indicus, Ceropegia juncea, three to four layers 
of cells in Cynanchum callialata, Tylophora asthmatica, Leptadenia reticulata and 
six layers of cells in Pergularia extensa and Calotropis gigantea. The tapetum is 
of secretory type. In all the forms the subepidermal layer develops into the 
fibrous endothecium, except in Calotropis gigantea were no fibrous endothecium has 
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been differentiated. The primary sporogenous cells directly function as the pollen 
mother cells. The pollen mother cells divide in a simultaneous manner in Hemi- 
desmus indicus and by successive method in the members of the Cynanchoideae. 
Cytokinesis is by cell plate formation. In Hemidcsinus indicus all types of tetrads- 
T-shaped, linear, bilateral and tetrahedral types—are formed. In Pergularia extensa 
both linear and T-sha];)ed tetrads occur. In Ilcvtidesmus indicus the pollen re¬ 
mains in tetrads while in others pollinia are formed. The pollen grains are three 
celled. 

In the development of the translator the secretions of the stigmatic ridge be¬ 
come cartilagenous and form the corpusculum. Lateral prolongations develop from 
this on both sides. In the meanwhile the tapetal secretion, that envelops Hie 
pollen grains, extends outward at the stomial region and unites with the lateral 
pioresses of the corpusculum to form the retinaculum. The ovary is bicarpellary 
apocarpous and consists of two distinct styles and a common stigma. The ovules 
are anatropous, unitegmic and teniiinucellate. The hyiXKlernial archesporial cell 
develops into the megaspore itiolher cell. A linear tetrad of megaspores is formed, 
the chalazal megaspore of which develops into the 8-nucleate embryo sac accord¬ 
ing to the normal type. Fertilisation is porogamous. Endosperm is of the nuclear 
type. It becomes cellular at about 16—32 nucleate stage. Embryo development 
conforms to the Soland type and keys out to the Linum variation. Embryological 
evidences show that the sub-family Periplocoidcae is less specialised when com¬ 
pared to the sub-family Cynanchoideae. 


73. Embryological studies in two species of Ventilago. 

C. GAJ\PATIIY, Combalore. 

TIjc present paper deals with a comparative account of tlie embryology of 
rcniilago bombaiensis Dalz. and V, calyciilata Tulasne collected from Khandala 
and Dang’s forests, Ponibay State. Previous literature on the embryology of 
Rliamnaceae is reviewed. 

The wall of the anther consists of five layers of cells. The eiidoihccium is 
fibrillar. Tlie glandular tapetal cells are uninucleate to start with; they soon be¬ 
come binucleate and finally quadrinucleate and polyploid due to further divisions 
and fusions. The haploid number is 12 for both six?cics. The tricolpate mature 
pollen grain is binucleate at the shedding stage. The semi-inferior ovary encloses 
in each locule a pendulous, anatropous, crassinucellate, bitegmic ovule attached on 
the axile placenta. The funicular vascular strand extends right up to the tip of 
the outer integument. The hypodermal archesporium is single. Multiple arches¬ 
porial cells are sometimes met with. Development of embryo sac follows Polygo¬ 
num type. Twill embryo sacs in different stages of development are met with. 
Various types of abnormal embryo sacs have been recorded. There is a lot of 
degeneration of ovules and embryo sacs in V. calyculata. Double fertilization is 
observed in V, bambaiensis. Endosperm is nuclear. Embryo development follows 
the Asterad type. The seeds coat is formed by only the outer integument. 


74. Pharmacognosfic studies on the bark of Cinnamomum camphora Nees. 

S. C. DATTA and RAI H. N. CHAUDHURI, Calcutta. 

The paper deals with detailed macroscopial studies and histological characters 
of the bark of Cinnamomum camphora. The tree is cultivated in India in many 
places and its bark has recently been found to be used as an adulterant of true 
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cinnamon which is ohlainecl from Cinnaniomuni zeylaiiicnm Nces. The distinguish¬ 
ing phannacognostic characters of both barks have been presented in a tabular form 
for purposes of easy identification. 


75, Cohparative pharmacognostic studies on the barks of Ficus bcngalensis Linn, 
and Ficus racemosa )Linn. ( F. glomerata Roxb.)* 

vS. C. DATTA, Calcutta. 

Rotli the plants arc found throughout India and the barks are used in the 
indigenous system of medicine. The bark of Ficus bcngalensis is said to have 
specific pro[XTlies of reducing the blood sugar in diabetes and the bark of F. 
raceniosa is considered of value in dysentery, menorrhagia, and haemoptysis. In 
commerce, it is often found that one is substituted for the other or these are niixe<l 
together, and this iiapcr has been vvorke<l out with a view to bring out the dis¬ 
tinguishing characters from winch the barks can be identified in dried or powdered 
samples. The morphologicrd and histological characters of the two barks and the 
phannacognostic characters of the powders have been presented in this paper. 


76. Biological investigations of Dillcnia indica Linn. 

vS. C. HATTA, Calcutta. 

Interest in the investigation of this plant accrued from a perusal of xAyiirvcdic 
literature, according to wliich the leaves of this plant are reported to liave some 
effect on the fertility of human beings. They have also been reported to have 
astringent properties and are also used as a food for tusscr silk works. Iliarniaco- 
logical investigations carried on in tlic Central Drugs Laboratory, Calcutta, showed 
lliat the leaves are non-toxic, jiossesss tonic properties and induces an increase in 
the fertility rate of rats. Pharmacognostic characters of the plant and the part 
used have been worked out and are presented along with the details of pharmaco¬ 
logical studies and their statistical significance. Further work is in progress. 


77. Propagation of high Quinine yielding Cinchona-budding. 

SALIL KUMAR CIIATTKRJKE, Darjeeling. 

For .stocking Cinchona stands with standardised and inherently high perform¬ 
ing tree entities it was felt necessary to build up clonai strains from trees charac¬ 
terised by high quinine content and vigour. The possibilities of i^atcli-budding 
were worked out in detail and the results were interesting. 

Experiments to ascertain the longivity of buds of budsticks collected from high 
graded seed trees showed that the vegetative buds maintain vigour up to 2nd day 
of collection without injury after which they gradually detelrioratcd. Beyond the 
3rd day the buds could not be used successfully in budding. 

The responses of budding in Ciiicliona showed seasonal variation—the optimum 
period being March-April of the year. The months from July to September and 
January-February showed no responses. 

As regards the suitability of the root-shocks Cinchona hybrids proved to be 
more receptive regarding the taking of buds and also for the quick growth of the 
desired shoots developed from the high graded foreign-buds. 
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78. Vegetative propagation of essential oil-yieMing plants. 

SAUL KUMAR CHATTJ5RJKR, Darjeeling. 

Experiments were designed for the vegetative propagation of some of the 
csscntial-oil bearing plants (Pelargonium giavcoJcus; Lavcndula vera De Caiid; 
Pogo^tcnion patchouli Hook.) at Mungpoo, Darjeeling. 

The hormones used were Indole bulyiic acid, Indole acetic acid, Naphthalene 
arctic acid, Tichloroidienoxyacctir acid and vSeradix L15. Standard Iiniiiersion 
method & Concentrated dip niethdds were found best & followed. 

Routing behaviour of the cuttings of Cicuinium was remarkably improved with 
treatments of Seradix L15, IRA, MAA & lAA; Seradix Llf>' being most effective. 

Rooting behaviour of the cuttings of Pogostonon was greatly enhanced with 
treatments of lAA, IRA, MAA and Seradix L15; Indole acetic acid being most 
effective. 

In cases with Lavender, rooting was remarkably improved with treatments of 
NAA, IRA, lAA Seradix L15; Kaplithalene acetic acid being most suitable. 

Tichlorophenoxy acetic acid iiiliilated the rooting behaviour of the cuttings of 
all the three sp('cics. And from the responses towards rooting of different iilants it 
was cl(‘nr that the relative activities of different hormones and related chemirals 
varied considerably according to different siiccies. 


79. Propagation of high Quinine-yielding Cinchona-intact shoot method. 

SAUL KUMAR CHATTIiRJEE, Darjeeling. 

I'or Imilding up clonal trains from Cinihona trees (C. Ledgetiana Moes) charac¬ 
terised by high quinine content and vigour, intact shoot method was formed best 
and widely followed. 

Applications of synthetic hormones ensured the process and treated shoots cal- 
lufed and produced root initials within 35—60 days after which they W'ere severed 
and planted in the nurseries. 

Indole butyric acid (IRA) proved to be most effective than all the other hor¬ 
mones (Naphthalene acetic acid; Indole acetic acid; Tichlorophenoxy acetic acid 
and 2—4 Dichlorophenoxy acetic ac'id). Next in order of suitability were NAA, 
lAA, 2-4-D and T-C-P. 

The effectiveness of IRA showed seasonal variation, the optimum period for 
rooting being the months of April and May of the year. June and July treatments 
were also favourable but the percentage of success were little lesser. Iti all the 
cases the higher concentralions proved to have more root-iudiiciug capacity than 
the lower ones. 

During cold months (December, January—February), Alkathene cover proved 
to be more effective in inducing root initials—huinidit}" and temperature inside 
being more favourable. 


80. Fibre-yielding weeds of Bombay and its Suburbs. V.— (a) Urena lobata Lin. 
(b) Triumfetta pilosa Roth. 

S. M. BETRABET and B. S. NAVALKAR, Bombay. 

As previously remarked in the earlier papers, Jute and other best fibers occupy 
an important place next to cotton in the world of textiles. 

The investigations were carried out with the same aim in view to find out 
which of the plants available in Bombay and its suburbs, could be used as substi¬ 
tute for jute, as there was an acute shortage of jute in India after Partition in 1947. 
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From the preliniuary observations and pliytosociological study it was found 
tliat there were jnany ijitJierlo neglected plants especially belonging to cohort 
Malvales, wliich grow abundantly on waste lands of Bombay and its suburbs dur¬ 
ing rainy season. 

(j)ena lobata Lin. and Trium/etta pilosa RoLh. are fifth in the serigs of other 
plants, previously investigated. (Malachra capitala Lin. Abuiilon indicum Sweet., 
IJibisctiS spccies-tclraphylla, 77. csciilcnliis, II. rosai^inensis, Corchorus species—olL 
toiias, C. cnpsulafics, C. acntangiilns. 

Urcna lobata Lin. is a tall shrub, annual in leniperate region and perennial 
in tropical regions. The plant grows sparingly in the waste places of Bombay, 
but grows in groups in Krishna (riri ITpavan—the National Park Area—near Bom- 
boy. Triumfetia pilosa Rulh. is a large branched perenial tropical herb, branches 
clothed with soft stellate liairKS. Flowers yellow in leaf opposed cymes. It is the 
most common weed of waste lands, grass reserves and road sides of Bombay & 
suburbs. The experimental part and the methods have been described in the pre¬ 
vious papers. Tlie fibres were extracted from the steins at the end of the retting 
period which varies from 6 to 20 days. The average fiber content assessed on 
ovan dry bases, w’as 11*2 per cent. The colour, feel and tlie length of the strands 
were noted and drying tests were carried out. Schpper’s tester was used to find 
out the intrinsic stienglh and percentage elongation at break. 

From the ifii>sical analysis of the characters it can be seen that Urena lobata 
and Triunifctta pilosa have the lollowang properties ; respectively : Length of the 
ultimate cells 1*7 and 1*5; Diaineter of the ultimate cells 12-5 and 11-3; L/i) ratio 
135 and 132; Intrinsic strength 1-339 fO-(X)82 and 1-293± 0-0739; percentage elongation 
at break 5-40 and 5-25 and regain 11-1 and 10-8 resiiectivcly. 

The chemrcal anal}sis sJiows that the percentage Ash content of Urcna lobata 
and TriiiwfcUa pilosa' is 1-23 and I-Ol ; Fat and wax content 0-155; Cellulose 86-90 
^ and 84-75; Lignin content 11-96 and 13-80 and Nitrogen content 0-134 and 0-190. 

It can be observed that the fiber of Urena lobata compared well with Malachia 
capitata, Abuiilon indicinn and Hibiscus telraphyllus in physical and chemical pro¬ 
perties and it can be utilised for making inferior type of wrapping cloth, strings, 
cords etc. The fiber of Triuwfctta pilosa can be used for manufacture of coir and 
especially partially retted fiber for strong canvas and sails cloth for country crafts 
and ships as they stand the moisture without deteriorating. 


81. A brief survey of Xerophytes in Sambalpur* 

CHITTA RANJAN MOHANTY, vSainbalpur. 

To envisage the xeroniorphic and xeroplastic characters of the xeroi3hytic plants, 
tlie climate of this place provides a nice and a long-drawn range. 

Drougli escaping forms are frequently met W'ith and most of the examples 
are furnished by Astragalus (Fapilionaceae) Artemesia (Conipositae), Tribiilus 
(Zygophyllaceae), Heliolropium (Boraginaceae) and many other grasses. 

Succulents evidently contribute a large percentage of vegetation to the Xeric- 
flora of most of the semiarid zones in this district. Towards east the flora abounds 
in forms belonging to Cactaceae Euphorbiaceae, Portulacaceae and Crassulaceae. 

Evidently^ the shallow-rooted xeriefonns like Cacti and leaf succulents like 
Agava, Aloe, Sedum are highly conspicuous and characteristic. 

In majority of the cases the characters prominently manifested are, 

(i) Shiny heavily cutinised leaf surface. 

(ii) Greater density of epidermal hairs. 

(iii) Variously modified sunken stomates. 

The range of zonation of land and climatic drifts strictly adhere to the natural 
change of morphological and anatomical characters. 
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82. Studies in Patten of Crop Plants—^Rye (Secale cereale L.) and Barley 
(Hordeum Tvtfare L.). 

B. SUN and GYANENDRA VERMA, Almora. 

RYE : Pollen grains of rye are ellipsoidal (60x40 microns) with one germ- 
pore and slightly granular exine. Maximum growth elongation of pollen tubes of 
Spring rye was obtained in 20% sucrose solution containing 1% agar, while that 
of Winter rye in 22-5% sucrose and 1% agar. In case of Spring rye pollen tlie 
maximum growth attained in half an hour to an hour, was of the order of 400 to 
500 microns and in the case of Winter rye, 500 to 600 microns. The rate of elonga¬ 
tion of pollen tubes of Spring rye was found to be 20 to 25 microns per minute 
during the first six minutes after germination. After 7 to 8 minutes the growth 
rale gradually declined and by the end of 30 minutes the lubes generally burst. 

BARI/EY : Media for optimum growdh elongation of pollen of 5 new strains 
of barley viz., Kindred, Titan X Peatland, Warrior, Harlan and Wong were deter¬ 
mined. Different media containing 17*5% to 30% sucrose and 1% agar were tried. 
It was found that barley pollen germinated freely in media containing 20 to 30% 
sucrose. Maximum elongations of pollen tubes, obtained in media containing 
22-5% to 25% sucrose were as follows : Kindred 360 microns, Titan x Peatland 140 
niicron.s, Warrior 340 microns, Harlan 180 microns and Wong 160 microns. 
Neither the average elongation of pollen tubes, nor the sucrose contents in the 
optimum germinating media could be correlated with the vegetative cycles of 
different strains of barley. 

This work has been carried out in connection with the Scheme of Plant Physio¬ 
logy and Cytology, financed by the I.C.A.R., New Delhi. 


83. Systematics of Memecylon —preliminary survey based on the Sclereid 
Morphology. 

T. ANANDA RAO and K. M. M. DAKSHINI, Dchra Dun. 

Recent researches of Rao have revealed that the presence of terminal foliar 
sclercids is an important generic character of Memecylon. On tlie basis of sclereid 
morphology three major types arc recognised. F'iliform sclcreids predominate in 
the majority of species. They are sub-divided into separate sub-classes depending on 
the nature of the branching and mature cell forms. Similarly in those epccies 
exhibiting polymorphic sclereids the latter are segregated into distinct groups tak¬ 
ing into consideration the main trends of variations. Thus the taxonomic interest 
of sclereid-types as an aid in the identification of species of Memecylon and the 
utility of .sclereid morphology in the problems of synononiy in the systematic treat¬ 
ment of Memecylon is examined by the study of a series of sterile or doubtful 
material obtained from Central National Herbarium and Circle herbaria of the 
Botanical Survey of India and an account of the results obtained is presented in this 
paper. 


84. Biology of Flower Pollination. 

P. B. SUBATHRA and M. SAROJINI BAI, Annamalainagar. 

The study of flower pollination was carried out in 38 species of Aiinanialai- 
nagar flora. In each case, the botanical name of the flower, the family to which 
it belongs, the pollinating agent and the entomological group of which the polli¬ 
nating agent is a member have been entered in a tabular form. The following floral 
adaptations have been observed to be helpful in bringing about e*^tomophily in the 

in~45 
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different species concerned : Colour, Scent, Nectar guides, Nectar, Floral mimicry 
making the flower in some cases look like a butterfly or some other insect and 
Special floral mechanisms such as herkogamy—piston mechanisms. 

While in the majority of the flowers nectar happens to be the food, in some at 
least the pollen also provides food for the insects. , 

The flowers may be cla.ssified into three important categories in which (1) the 
same flower is visited by a number of insects (2) the same insect visit a number of 
flowers, (3) those in which there is a specificity in the relation between the insect 
and the flower. 

In a few cases birds (e.g. Stercosperinuiii) bats (e.g. Bouhiniu totncntosa) and 
snails (Chrysaiilhcmwn) have been observed to act as pollinating agents. 


35. Studies in Aero-Palynology at Annamalainagar (South India). 

R. GANI?S.\N and R. RAGIIAVAN, Annamalainagar. 

Acro-palynology has been undertaken in this laboratory for the first time. 
After preliminary observations, regular experimental observations started with 
effect from the 26th June, 1958. A pollen-catching gadget was installed on the 
tetrace experimental yard of the Department of botany at a height of about 40 
feet, from the ground level. During this term of observation ending 5th September, 
1958, 127 round smooth medium {K»llen grains, 30 round spinous medium jiollcn- 
giains were prominently found in addition to few others. 

A marked seasonal change in the constitution of the pollen p(»pulation of the 
air has been observed. There was a preixmderance and exclusive presence of round 
smooth medium pollen-grains lill the 2nd July, 1958. But soon after that round 
spinous me<hum sized pollen grains were found mixed up with them. During the 
latter jjeriod however the incidence of round pollen grains has slowly dwindled down 
by about 60% wheteas the incidence of spinous pollen grains has remained con¬ 
stant. A very interesting observation during this period has been a catch of 
Aphanocapsa on 2nd July, 1958. This study is being continued. 


86. Stem epidermis as an aid to the identification of some important Indian 
bamboos. 


S. S. GHOSH and B. S. NFGI, Dehra Dun. 

Bamboo has assumed an important place among the natural raw materials of 
India due to its multifarious uses. As specific bamboos are often required for 
specific purposes, their identification becomes imperative. Unlike the conifers and 
dicotyledonous woods, it is not possible to recognise various bamboos based on the 
end grain striiclure alone on account of great similarity in their anatomical struc¬ 
ture. The study of stem epidermis, however, showed great promise in separating 
different bamboos and the results are reported here. 

Of the six most important bamboos studied, namely Dcndrocalamus strictus 
Nees, D. membranaccus Munro, Bambusa anindinacca Willd., B. polymorpha 
Muiiro, B. vulgaris Schrad. and Melocanna bambusoides Trin., the following epi¬ 
dermal features were found helpful in separating them. These are (1) shape 
of the epidermal cells, (2) arrangement and frequency of short cells (silico-suberous 
couple), (3) occurrence and distribution of exodermal appendages such as spines, 
bi-cellular and uni-cellular hairs,’and (4) distribution of stomata. 

In Bambusa polvmorpha Munro, the long cells are very characteristic. They 
are erect and rhomboid in shape. Besides bi-cellular hairs and spines, uni-cellular 
beirs are also pesent but not observed ip others, In the case of Mclocan^q 
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bambusoides Trin., the long cell is very uniform in width and usually one pair 
of short cells alternates with it. lli-ccllular hairs are typically fan-shaped. 
Dcndrocalamus membramceus Muiiro hds got 2 pairs of silico-suberous couples 
though 3 pairs may also be met with. Spines are mostly present while bi-cellular 
hairs are very few. Bambusa vulgaris Schrad, is readily recognisable by the 
irregular .shape of the epidermal cells. 

Dcndrocalamus strictus Nees and Bambusa arundinacea Willd. have got 
apparent similarity in the general epidermal pattern but can be separated on the 
basis of stoinatal frequency and the number of silico-suberous couple in an unit 
area. Unlike the other bamboos, these two species are either totally devoid of 
exodcrmal appendages or they may be of very rare occurrence. 


87. Glimpses of some timbers of North East Frontier Agency and adjoining areas* 

S. S. GHO.SH and S. K. TURKAYASTHA, Dchra Dun. 

The forest flora of North Hast Frontier Agency and adjoining areas is still 
imperfectly known. The great earthquake of 1950 which severely damaged these 
forests, however, gave us an opportunity to have some idea of the forest tree.s of 
these regions from the examination of the woods of the uprooted trees which 
drifted down the Brahmaputra after the earthquake. About 300 representative 
w'ood samples supplied by the Assam Forest Department were studied based on 
their wood anatomy and the results are recorded here. It is interesting to note 
licre tliat the .siiecimens available for study were mostly light woods, the heavier 
ones apparently being stuck up in the mud. The examination has revealed the 
occurrence of both coniferous and dictoyledonous species, the former reprc.sentcd 
by two families and the latter by 26 families. The affinities of some of these 
sjx'cics which appeared to be new to this region have al.so been discussed. 

Among the conifers, there are seven genera, namely Abies, Larix, Picca, 
Pinus, Tsuga, Cupressus, and Juniperus. Interesting among them are the pines 
which could be distinguished into five groups. Of the two hard pines, one is 
distinctly P. insularis lindl. while the other is very similar to P. tabulaeforinis 
Carr, of China. Besides P. ualUchiana A.B. Jaksoii and P. armandi Franchet, 
there is another soft pine which differed from the latter mainly in physical pro¬ 
perties and could not be identified definitely. The spruce samples differed in 
some anatomical characters from that of P. smithiana (Wall.) Boies, the we.stern 
Himalayan spruce. It is probable that these samples might belong to P. spinulosa 
(Griff.) Henry, which occurs in some parts of Ka.stcrii Himalaya. All the speci- 
mens of cupressus compare very favourably with C. funebris Kndl. of China. 

The largest number of woods belong to dicotyledons, representing 43 genera. 
These are ‘.—Magnolia, Manglietia, Mlchelia, Bombax, Kydla calycina, K. glabres- 
cens}, Sterculla, Pierospermiim, Elacocarpus, Evodia, Ailanthus grandis, Picrasma, 
Canarium, Cedrela serrata, C. toona, C. mlcrocarpa, Chukrasia labularls, Dysoxylum, 
Melia, Acer, Meliosma, Mangifera, Albizzia stipiilata, Albizzia spp.. Primus, 
Altingia excclsa, Termlnalia myriocarpa, T. tomentosa, Duabanga sonneratioides, 
Sarcosperma, Dichopsis, Dolspyros kaki, Fraximis griffithilf, Myristica, Bells- 
chmiedia, Cinnamomum, Cryptocarya, Lindera, Litsea, Machilus, Phoebe, Cleistan- 
thus charticeus, Macaranga, Holoptelea integrifolia, Engelhardtia, Betula, Alnus 
nepalensis, Populas clliata. Among these, Cedrela serrata Royle does not appear 
to have been recorded from Assam so far. The presence of Diospyros kaki, 
Holoptelia integrifolia and Cleistanthus spp. also indicates that these have a 
wider distribution than at present known. 
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88. Studies in Bud protection of plants. 

A. GNANAM and P. NARAYANASWAMY, Annamalainagar. 

A crilical study, including anatomical, has been made on Bud Protection of 
74 i-ijccies spread over 39 families derived from the Annamalainagar Horn. This 
was done with a view to investigate the differences which may be met with the 
pi-< (lection of buds from external adverse factors. In making this study account has 
been taken of both apical and axillary buds. In order to gain an idea of the 
efficiency of protection of the particular buds a medium longitudinal section and 
transverse sections were taken of the buds to see the nature of the ptyxis of the 
prt)tecting organs. 

As the result, it has been found that all the species investigated, in respect 
of the nature of Bud Protection may be classified into six main groups viz., (1) 
Stipular Ty])e, (2) Leaf base Type, (3) Petiolar type, (4) Older leaf Type, (5) Bud 
scale T>pe and (6) Waxy Type. These appear to be of geological importance 
aiul at the same time they arc incidentally helpful in identifying plants at sight. 


89. Studies in the phyllotaxy of Tubiflorae. 

N. KASINATIIAN and D. CHRISTUDAS, Annamalainagar. 

Studies on the various types of Phyllotaxy in Tubiflorae were taken with a 
view to find out whether they bear any relation to Taxanomic groupings of plants. 
Such a study has given some interesting results. 

In Tubiflorae there is a transition from alternate (Bifarious and Spiral) to 
ojiiposite or whorled phyllotaxy. The primitive families according to Kngler and 
Prantl, like Ilydrophyllaceae, Convolvulaceae, Boraginaceae etc., invariably possess 
alternate phyllotaxy while the advanced families like Verbenaceae, Labiatae and 
Acanthaceae show opposite or whorled phyllotaxy. In such a phyllotaxy line of 
evolution, Ilydrophyllaceae obviously occupies the lowest rank whereas Labiatae 
and Acanthaceae represent culminating points. The other families may be said 
to represent intermediate stages. These are particularly illustrative of the mode 
of derivation of opposite phyllotaxy from alternate phyllotaxy the change over 
bting from alternate to sub-opposite and from .sub-opposite to opposite, the pro¬ 
cess of transition being accomplished presumably by the conden.sation or the 
nondevelopmeut of the internodes. 


90. A note on the Vascular supply to the flower of Reseda odorata L. 

U. P. vSINGH, Nainital. 

The transverse section of the pedicel at the base shows six collateral and open 
vascular bundles arranged in a ring. They divide higher up and ultimately three 
concentric rings of vascular bundles are established. 

The 6ntermo.st ring consists of twelve vascular bundles, six of which ore 
situated against the sepals, while the other six, alternating with the above, are 
situated against the petals. The bundles on sepal radii enter the mid-rib of 
sepals directly, while those of the petal radii split into three each. The central 
bundle enters the petal w’hile the two laterals enter one in each of the adjacent 
sepals, as marginal traces. Thus a sepal receives three vascular bundles. 

Each stamen receives only one bundle from the middle ring of numerous 
vascular bundles. The vascular supply of the stamen remains undivided through¬ 
out its coqrM. 
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The innermost ring is formed of six vascular bundles, three bigger and three 
smaller, alternating with each other. The bigger bundles enter into the placentae 
while the three smaller form the median strands of the carpel. The placental 
bundle remains as a single strand throughout the fertile part of each placenta. 
Higher up, however, they fork into two each to supply the adjacent flaps of the 
ovary. 


91. Floral Anatomy of Corehorus capsularit and C, oUtoriaat 

S. SEN, S. PAUE and B. C. KUNDU, Barrackpore. 

The vascular anatomy of the flowers of the two species of jute, Corehorus 
capsuloiis and C. olHorius, has been found to be different. In the typically hypo- 
gynous, pentamerous flowers (sepals and petals often varying from 4 to 7; stamen 
double the number of petals or more) with little or no fusion of individual 
members of different whorls, vascularization takes place acropetally from the 
vascular cylinder at the distal end of the peduncle i.e., torus. C. olitorius like 
other members of the family Tilliaceae, is characterized by the presence of con¬ 
joint petal stamen traces and obdiplostemonous flowers. The conjoint petal-stamen 
traces in C. oUlorius split, the outer branches forming petal traces and inner 
branches opposite them forming stamen traces. In C. capsularis the stamen traces 
arise separately and alternating with the petal traces. The development of sepal 
and carpel vascular traces and their subsequent branching is identical in the two 
siK'cies. This differences in the vascular structure of the flower in two closely 
related species indicate that, aflinities drawn on the basis of floral anatomy, 
pailicularly in the family Tiliaceae, is open to question. 


92. Origin and Development of fibres in Ramie s Boehmeria nivea Gaud. 


B. C. KUNDU and SUBIR SEN, Barrackpore. 

Boehmeria nivea Gaud, an important fibre yielding plant is of particular 
interest anatomically for its unusually long bast fibres. A study of their origin 
reveals that the prosenchymatous initials around the protophloem elements give rise 
fo the phloic fibres. During development and elongation of the stem these initials 
elaborate and elongate at a rapid rate and become several times longer than the 
cells of the neighbouring tissues. Cytological changes in the developing fibre is 
revealed by vacuolation of cytoplasm which begins later than the neighbouring 
cells. Ultimately karyokinesis starts without being followed by cytokinesis, result¬ 
ing into multiiiucleate cells. Tiansverse sfepta has often been observed in a few 
young fibre cells. The prolonged elongation of the young fibre cells, extending 
them through several interiiodes, results in a highly complicated method of 
secondary wall development. Secondary fibre cells arising from cambium cannot 
develop to .such an extent due to their origin in the comparatively mature tissues. 
Moreover they are uninucleate. Usually in the extraxylary fibre cells, the deposi¬ 
tion of secondary wall begins after primary wall nearly completes its growth of 
extension. In Boehmeria. however, the sequence of events i.e., cell elongation and 
secondary wall depositon are simultaneous. This coordinated process of elabora¬ 
tion and development keeps pace in the elongating zone of the axis, particularly 
with reference to Jhe apical end of tiie fibre cells. 
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93. EiMlotperm failure in Medicago aativa, L. 

R. P. ROY and J. SARAN, Patna. 

In some fruits of Medicago saliva h., only one seed per fruit instead of normally 
two, was observed. During the early stages of development both the ovules appear 
normal which presumably are fertilized. But later a considerable size difference 
IS .seen between the two, and finally only one seed matures in a fruit. It is found 
from the cytological studies of the endosperm in both the ovules that the failure 
in the formation of a normal endosperm presumably results in the death of the 
small sized young fertilized ovule. Mitoses were typical in the normal type having 
regular anaphasic separation of 24 chromosomts (3uj, with the usual occurrence of 
some polyploid nuclei (where 48 chromosomes -Cn- were counted), which is a 
characteristic feature of the tissue because of its nutritive function. 

Atypical mitoses were, however, observed in the other type where about 70% 
nuclei at anaphase showed aberrations, which can be classified as : Spindle errors 
(tripolar and quadripolar spindles) resulting in an unequal distribution of chromo¬ 
somes 25%; Single bridge 10%; Single bridge plus one laggard 15%; Double 
bridges plus one laggard 5%; One laggard 10%; and two laggards 6%. 

'I'hcse aberrations which are the result of chromosome breakage and reunion, 
appear to commence with a single chromatid bridge, followed by the bridge- 
breakage-fusion cycle. The accumulation of these abnormalities reduce the mitotic 
activity and culminate in the failure of endor.ipenn. This leads to the death of 
the otherwise normal embryo. Further work is under progress and shall be 
published in due time. 


94. On terminal sclereids and tracheold idioblasts. 

T. ANANDA R-VO, Dehra Jllun and K. J. MODY, Ahmcdabad, 

Recently the investigations of Foster (1944) and Rao (1957) have indicated the 
existence of diversified types of terminal cells at the end of veins in a large or 
small vein islet. Tlie present study is undertaken to assess the importance of such 
cells in any comparative morphology and to ascertian the details regarding their 
morphological relationships. Contrasted forms of terminal cells have been observed 
in certain species of Oloix of Olacaceae, Capparis of Capparidaceae, Scaveola of 
Goodeniaceae and VocJiisia of Vochysiaceae. 

The present study supports the view that the genus which has well developed 
terminal tracheold idioblast will have some species or all species with well 
developed terminal sclereids. It is further seen that in a single genus exhibiting 
tracheold idioblasts and terminal sclereids it is not uncommon to observe in certain 
vein ends the existence of intermediary cell forms. The exact morphology of 
intermediary cell forms could be known only by working out their ontogeny in 
detail. The resulting data would throw very interesting light on the question of 
homology between various types of cells. 


95. A survey of secondary growtli in leaves. 2. Secondary growth of the leaves 
of some iwborescent plants and climbers and the partial shoot theory of the 
leaf. 


B, SAMANTARAI and B. K. NANDA, Cuttack. 

Secondary growth has been recorded in the old petioles of the leaves of some 
arborescent plants and climbers. Among the arborescent plants, the petioles of 
the leaves of Citrus tnedica h. and Hydnocarpus KurzU Warb. are examined. |n 
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their young petioles, the vascular bundles are arranged in the form of a ring and 
the cambium is inconspicuous, but in the old petioles, due to the activity of the 
fascicular and interfascicular cambia, a large amount of secondary tissues are 
dfferentiated. 

Anioiig the climbers, the petioles of Jasminum flexile Vahl., Pctraca volubilis 
Jacq. and A}isiolochia gigas Ivindl. are studied. The young petioles of the former 
two exhibit a crescent shaped vascular strand with no trace of cambium or secon¬ 
dary tissue in it but in the latter, the bundles arc wide apart and are in a ring 
showing neither the cambium nor its derivatives. The structure of the vascular 
tissue is different in all the three in old petioles. In Jasmimiin flexile Vahl. a 
continuous and compact ring of secondary tissue is formed by the activity of 
fascicular and interfascicular cambia. In Pctraca volubilis Jacq. the secondary 
xylem and phloem strands formed in the above manner, are traversed by medullary 
rays. In Aristolochia gigas Ivindl. the secondary tissues are restricted to the res¬ 
pective bundles as they are derived from tlie fascicular cambium only. 

The type of secondary growth found in the old petioles of botli arborescent 
plants and climbers is almost of the same type occurring in their respective stems 
and thus supi>ortb the partial shoot tlieory of the leaf elaborated by Arber. 


96. Seedling anatomy of the family Cucurbitaceas, Part I. Seedling anatomy of 
Benica^a hispida. 

J. V. DESTIPANDE and S. M. SPIETTY, Bombay. 

The primary root is tetrarch. The number of metaxylem vessels increases nt 
higher levels and later, due to the development of parenchymatous i)iih in the 
ceutie, the xylem becomes diamond-shaped in T.S. The pith further increases 
and the four arms of xylem radially split into halves. The splitting results in the 
formaton of four groups of xylem, each composed of a group of metaxylem cells 
flanked on either side by halves of protoxylems belonging to adjacent arms. 
During these changes of xylem, the phloem remains unchanged. The vascular 
bundles are collateral and the protoxylem is tangential. The internal phloem 
develops at this stage. 

The basal region of the hypocotyl shows four bicollaleral eiidarch vascular 
bundles^ At a higher level, iJie number increases to six, arranged in two groups, 
at right angles to the cotyledonary plane. The three vascular bundles of each 
plane fuse and form a bundle-complex. The vascular traces of the cotyledons 
arise from these bundle-complexes. Each cotyledon receives 4 vascular traces. 


97. Correlation of Tissues in Leaves, Part L Correlation between Vein-islets and 
Stomata. 


B. GUPTA, Calcutta. 

It was found that the absolute number of different cells in the lamina is con¬ 
stant in a given species. The bigger or smaller leaves are the result of the state 
of tangential increase or decrease of area of the individual cells. The relative 
proportions of different tissues are strikingly constant. The vein-islet number and 
the slomatal number of lower epidermis, which are highly variable quantities, when 
counted from the same region and plotted in a correlation curve a eignificant 
curve is obtained. This has a ^positive correlation*, that is, where one value 
increases the other corresponding value is increased proportionately. The co¬ 
variation between these two numbers was statistically analysed and the result 
shows that, the co-variation is significant at 1% level of significance, and it was 
jfQun4 that thero is association between number and stomatal number. 
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98. Correlation of Tissues in Leaves, Part IL Calculation of vein-islet number. 

B. GUPTA, Calcutta, 

It was observed that, there is a ‘positive correlation* between the vein-islet 
niinibcr and stomalal number of any particular region. Where one increases the 
other increases also. The relative proportion between stomalal number (low^er 
ejndermis) and vein-islet number is constant. The variation in vein-islet number 
due to increase or decrease of area of the lamina may be regulalcd if this number 
is divided by the stomatal number of the same region. As this number is a 
fraction of unity, this number may be multiplied by 100. This ‘calculated vein- 
islet number* is more uniform than the 'observed vein-islet number*. By this 
formula the variation of data between different leaves can be reduced not only 
in case of vein-islet number but also in case of veinlet termination number etc., 
wliere area measurement is required to get the intensity of the particular tissue. 
By statistical calculations, the vein-islet number by this new formula was found 
to be more useful than the observed vein-islet number. 


99. Correlation of Tissues in Leaves, Part III. ^^Combined vein number”. 

B. GUPTA, Calcutta. 

"Combined vein number** is the sum of vein-islet number and veinlet termina¬ 
tion number of a particular area of lamina which is divided by the stomatal 
number of the same region and multiplied by 100. This number is useful in many 
cases where vein-islet number or veinlet terminafion number separately cannot 
give a distinguishing character. Combined vein number is found to give in many 
erases distinguishing features between the leaves of tw^o species or sub-species. Also 
tlie total variaton between vein-islet number and veinlet termination number is 
greater than the variation in combined vein number. This is because there is a 
'negative correlation* between vciii-islet number and veinlet termination number. 
By statistical analysis it was shown that these tw^o numbers vary negatively and 
the co-variation is significant in 1% level of significance. In all these experiments 
Nicoliana plumbaginifolia Viv. was used to illustrate the correlations. 


100. Contribution to the Embryology of Lagarostphon roxburghii Benth, 

M. D. PADHYE and Mrss HARIPRIYA RAO, Nagpur. 

The paper deals with the male and female gametophytes of Lagarostphon 
Roxburghii Benth. 

The male archesporium consists of two to four rows of cells. It cuts off a 
parietal layer which divides further to form three layers of the anther wall exclud¬ 
ing the epidermis. The tapetal cells remain uni-nucleate throughout the develop¬ 
ment of the anther. No periplasmodium is formed. Endotheciuin does not deve¬ 
lop any fibrous thickenings. 

The sporogenous cells function directly as the microspore mother cells. Meiotic 
divisions are successive and invariably result in isobilateral tetrads of microspores. 

Pollen grain develops thin intine and thick exine. The exine develops 
numerous small spinose projections. Pollen grains are three celled at anthesis. 

Ovules are crassinucellate, bitegmic and orthotropous. Micropyle is formed 
by the inner integument only. The hypodermal archesporium is invariably a single 
cell. Parietal cell is cut off. The niegaspore mother cell forms a row of four 
megaspores. T-shaped arrangement of the megaspores is also met with. The 
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chalazal megaspore develops into an eight nucleate embryo sac of the Polygonum 
type. The egg is flask-shaped. The synergids have normal structure and are 
hooked. Antipodals are three definite cells that are housed in the chalazal pouch 
of the embryo sac. The secondary nucleus is situated either in the centre of the 
embryo sac or just below the egg. 


101* Contribution to the Embryology of Polycarpaea Corymbose Lamk. and 
Mollugo Stricta Linn. (Syn. Mollugo pentaphylla Linn.). 

B. G. KSIIIRSAGAR, Sangli. 

The investigation deals with the development of the male and the female 
gametophyles of Polycarpaea corymbosa Lamk. and Mollugo st7icla Lniii. (Syn. 
Mollugo pentaphylla Linn) members of the families Caryophyllaceae and Mollu- 
ginaceae respectively. 

The various parts of the flower in both the vSpecies develop in acropetal bucces- 
sion. The male aichesporium is a plate of one to two cells extending over the 
whole length of the anther. The archesporium divides pcricliiially and forms four 
layers of cells in Mollugo slricta and five layers of cells in PolvLa)puca corymbo'^a. 
They arc epidermis, fibrous endotheeium, inidflle Jayer(s) and glandular tapetuui 
respectively. The pollen grains are shed at the three-celled stage. They are 
Iri-colpatc and psilate. A few (uses of pollen giains germinating in situ Were 
obseived in both the species in wliich the tube nucleus shows a lobed appearance. 

The ovules are crassinucelare, bitegmic and anacam])ylotropoiis. In Mollugo 
stricta an air space is present between the two inlegiiments towards the chalazal 
side it is absent how^ever, in Polycarpaea corymbosa. 

The female archesixiriuni consists of a single cell. But occasionally it consists 
of two cells in Polycarpaea corymbosa. The megaspore xiiotlier cells undergoes two 
ineiotic divisions and forms a T-shaped tetrad in ISlollugo stricla and a linear tetrad 
in Polycarpaea corymbosa. The chalazal megasiv)re functions and develops into 
an 8-iiuclcate eiiihryo sac of the Normal type. The synergids are persisting in 
Mollugo stricta. The embryo sac in Polyca)paca corymbosa is fusiform and con¬ 
tains starch grains. No such starch grains are present in the embryo sac of 
Mollugo stricta. 


102. Notea on the Systematic Anatomy of Vascular Plants—I. Asteracantha longi» 
folia Nees. 


DIVYA DARSIIAN PANT, Allahabad. 

The systematic anatomy of the stem, leaf and the thorn of Asteracantha 
longifolia Nees. (Syn. Hygrophila spinosa T. Anders.) has been investigated. 
Among its more interesting features may be mentioned the occurrence of : (i) 

simple uniseriate and discoid glandular hairs on the stems and leaves, (ii) a well 
differentiated endoderniis in the stem which later gives rise to a periderm, (iii) 
Caryophyllaceous type of stomata on both surfaces of the leaf, (iv) compound 
lithocysts formed by the fusion of two di* more epidermal cells and (v) conical 
cystoliths. 

The stem-like structure of the thorny (spines) confirms their fLxial paturet 

jn—46 
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103. On the Anatamy of Cucurbita Petiole. 

CHITTA RANJAN MOHANTY, Sanibalpur. 

AnaLoniically, the features met with in the internal structure of the petiole of 
Cucurbita is highly interesting. ^ 

To describe it in sequence, a transverse se<*tioii reveals an uiiiseriate epiderni 
Aviih a number of outgrowths wliich arc miillicellular hairs. The tabular epidermal 
cells are more or less cutiiiised. Since tlie strin'tural outline of the section is 
wavy it reveals a number of ridges and furrows. Ilypoderm at the ridges is 
conspicuously ccjllenchynuitous. The hypoderm is discontinuous and collenchyiiia 
lacks ill the Fiiirowed region. The vascular bundles are arranged either in a ring 
or in two rings around the hollow’ pith. The bundles are bicollateral but in cases, 
the inner phloem is lacking (wlien present, only a few soft cells which may not 
be ideiiliiied as phloem elements). Titli is hollow but there are a few protrusions 
of a senes of rectangular cells inside tlie pith. As the older anatomists confirm, 
it is a primitive feature but it may be viewed as analogous to the extension of 
the epidermal region. 


103(a). Phylogenetic affinities of the tribe Salpiglossideae of Solanaceae. 

r. N. BlIADURI and MADHURI MAJUMDXR, Calcutta. 

A comparative study of flowHT development, floral anatomy, embryology and 
chromosome liehavionr in diffeient members of the tribe vSalpiglossideae as well 
as in Ccstfuin and Nicotid)ui have been made with a view' to ascertain how far 
such ohservations can be utilised to establish the idiylogenetic affinities of J.he 
different genera of the tribe vSalpiglossideae and b) indicate the lines i)[ evolution 
^ in the family vSolanaceae. 'I'he following materials have been used : Ccstiiun 
iioctui riuvi Iv.; Nicotiana plufiibaj^ini/oHa Viv.; Nicieiubcri^ia hippoiminca Miers.; 
Salpii^Iossis siintata Rui?.; ScliirAiniluis piunatus Ruiz.; lU’cnualUa cUiia L. and 
Brnnfvhia avicricaua 8w\ 

Tlie main eonehisioiis arrived at are as folIow^s : Ccstnim, Sulpi^qlossis and 
SLliiza^illius in their flower development follow tlie basic plan of Solanaceae indi¬ 
cating close rclationsliip betw^eeii the tribes vSalpiglossideae and Cestreae. The dis- 
triliution of vascular strands to the carpels w^bich have been worked out in Ccstnini, 
Nicotiaua and browalUa, is tw'o adaxial bundles per carpel in the trilies Nicandreae, 
vSolaiieac and Datiireae and one per carjjel in the trihe Cestreae. In the tribe 
Salpiglossideae the supply of the adaxial bundle to carpels follows the same plan 
as that of Cestreae indicating once again ('loser affinity between these two tribes. 
Pollen grains in different genera such as Cc^lruw, Niercmberf^ia, Bruufclsia and 
Schizanihus are uniform in their size, shape and general morphology BUggesliiig 
the homogeneity of the group. Origin and development of the female gametophyte 
in Scluzanihus liaving amphitropous ovule is of ^Normal Type' as has been found 
by Bhaduri in different members of vSolanaceae. In the scale of evolution, the 
canipylotropous ovule in Ccstmm indicates primitiveness of the genus in the family. 
Basic ehromosonie numbers in the tribes Nicandreae, Solaneae and Datureae are 
11 = 12, and n-10 and 11 in the tribe Salpiglossideae, whereas in the trihe Cestreae 
the basic chromosome number is varying from 7, 8, 9, 10, 11 and 12. Cesirum with 
its symmetrical karyotype the unique basic iiiimlier n = 8. On various consi¬ 
derations Cestreae-Cestrinae is considered to be the most primitive group in the 
family. On the assumption of monophyletic origin of the family the basic number 
for the family appear to be n=r8 from which other numbers have been derived. 

It has been generally agreed that there are two di.stiiict line.s of evolution in 
the family. Tliese divergent lines may either indicate polyphyletic origin of the 
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family or, as indicated by the present study, these two lines have evolved from a 
common stock such as Cestreae-Cestrinae and diverged in two <lifferent directions 
Nicaiidreae, Solaneae and Datureae on the one hand and Cestreac-Nicotianinae and 
vSalpiglossideae on the other. 

All the data obtained so far have been presented in a tabular form and the 
evolutionary trends in the family have beeji discussed in the ixiper. 


CYTOLOGY & GENETICS 

104. Genetics of Hoirse Gram (Dolichos biflorus L.). 

NJRAD K. SKN and J. O. hllOWAL, Kharagpur. 

In horse gram the black colour of the seeds and tlie puri)lc pigment in different 
parts of the plant are the effects of one gene dominant over the brown colour of 
seed and green parts. Tlic earliiiess in flowering of the black seeded varieties 
lends to be dominant over the lateness of the brown seeded ones. The nuinl>er 
of effective factors coiieeriied has been estimated to be about 1-5. The factor for 
the jngiiieulalion and the factor or factors for the flowering lime are independently 
nilieriteil. 


105. Cytological basis for a case of Sterility in a Interspecific Wheat Hybrid. 

vS H. TULPUlvK, Poona. 

In a ])<jpiiIation of nearly 150 plants in the l'-4 progeny of an interspecific 
liybrid between rrilicufn ditmin and ditoccoidcs, there were two plants with 
no seed set in the first tillers. Meiosis in tlie inicrosporocytes of these plants has 
been stiulied. It was found that there were a number of n regularities in the course 
of meiosis. These iiicludeil chromosome fragmenlatioii and slickness in prophase 
/f)llowed by presence of condensed cliroinatin material from metapbase onwards, 
clironialin bridges and lagging chromosomes at Anaphase one and two folIoAved 
by tetrads with a large nuniJier of microiiuclei. '1‘hus the sterility m lliese plants 
was due to gross meiotic irregularitie's resulting in the forniatum of gametes with 
deficient or duplicate chromosomes. 

Particular attention is draw n to the occ urrence of fragments even at prophase 
and the literature cm spontaneous chromosome fragmentation has been reviewed. 
It is very likely that the observed irregularities are due to genic or genomic inter¬ 
actions since the F-I i^rogcny of the above cross was highly sterile and the subse¬ 
quent progenies also had some highly sterile plants. Work is in progress to deter¬ 
mine the mode of origin and transmission of the factors causing the observed 
meiotic irregularities. 


106. Cylotaxonomical studies ou the Economic Plants of Fam. Apocynaceae. 

N. N. ROY TAPADAR and NIRAI) K, vSKN, Kharagpur. 

The chrottiosoine complements of 28 economic plants of the Fain. Apocynaceae 
including 24 species and 16 genera have been studied. Tlie chroinosoines are small 
0*7/ji to 4-8/i in length with mostly median or submediaii primary constrictions. 
Allamanda nerlifolia and A, canthartica have 18 chromosomes, the lowest number, 
the chromosomes being largest in the family. -4, violacca has 36 chromosomes. 
Thevetia nerlifolia, Strophanthus caudatus, S, grains and Trachelospermum jasmi- 
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noidc^ have 20 cliroiiiosoincs. Carissa carandus, Rauwol/ia serpevLina, Hunteria 
cotynibo^sLi, IJolanhcna anLidyi^oitoica, E)‘vataniia coromria, E. dichotomy, Nerium 
odoriim, Aj^iinosn:a caryopliyllata and IVnghtia coccinia have 22 chromosomes. 
Ervaiamia corona)ia double flowered variety has 33 chromosomes, Alslonia scholaris 
44 and Raiiwoljia cancsccns 66 chromosomes. Plumeria rubra has 36 chromosomes 
but P. alba 54; Kopsia f)uticosa has 36 chromosomes but iv. prunifonnis 72. Poly¬ 
ploidy and slriiclural alteration of cliromoboiiies seem to have played important 
roles 111 speciatioii of the economic plants of Apocynaceae. 


107. Morphological and Cytological studies of the Diploid and the naturally 
occurring Tetraploid In Convolvulus pluricaulis Chois. 

S. I/. TANDON, Delhi. 

The morphological and cytological comparison between the diploid and the 
naturally occurring tetra])loid of CO)ivolvulits pluricaulis Chois, has been presented. 
The tetraploid showed tlnck and large leaves with a higher leaf index. An increase 
in the size of stomata, epidermal and jjalisade cells was associated with tctraploidy. 
The number of stomata and epidermal cells per unit area W'as less in the tetra- 
j)l()id. The tetraploid which was late in flowering further characterised itself by 
an enlargement m flower, pollen and seed size. The pollen fertility in diploid 
as well as tetraploid was above 95 per cent. 

The chromosome numbers of diploid and tetraploid were determined as ii-^9 
and 11 “ IS, respectively. The details of meiotic division in the two have been 
described. The cytological data in conjunction with moi'iiliological studies BUggest 
tliat the tetraploid in all probability arose as a result of autoijolyiiloidy or' segmental 
^polyploidy. 


108. Cytological studies in the Eastern Himalayan species of Smilacina. 

VIKUNDRA KUMAR, Delhi. 

Of the four species of this genus occurring in the Himalayas, S, pallida, S, 
olcracea, S. jusca and 5. oHgophylla —the first three collected from %Sikkim and 
Darjeeling district in Kastern Himalayas, have been dealt with in the present 
paper. 

Somatic chromosome number 2ti=36 in S. pallida and S. oleracca and 2n —72 
in 5. Jusca has been noted. The last one is a polyploid' cliromosoine number, first 
time reported for the genus. 

MorjAiologically the karyotype in all the three species is identical in consist¬ 
ing of long, medium and short chromosomes. The long chromosomes arc with 
nearly median and subterininal primary constrictions, inedinm chromosomes with 
subterininal primary constriciioiis and short chromosomes with median as well siib- 
leniiiiial primary constrictions. The secondary constrictions have been revealed in 
the long and medium chromosomes. 

Mciosis has been studied in S. oleracca and 5. pallida. At Anaphase I of iiieio- 
sis certain like dicentric bridges showing various configurations like criss cross, 
interlocking etc,, acentric fragments and stickiness in the separating chromosomes 
were observed. It reveals heterozygosity for inversions. Such irregularies if other¬ 
wise not lethal give rise to new chromosome tyj^es, which stand a good chance of 
preservation and accumulation since the plants can also reproduce by vegetative 
means. Structural hybridity among the chromosome complaint is already known to 
occur in this as well as the allied genus Polygonatum. It probably serves, a 
pre-requisite for speciation in the group, along with the occurrence of polyploidy. 



Section VI: Botany 


361 


It is suggested that the various species studied so far represent a polyploid series 
—since the haploid chromosome number n—18 is too high to be the basic chromo¬ 
some number. 


109. Cytological studies on the Himalayan Species of Polygonatum ,—Group 
Oppositifolia. 


VIRICNDRA KUMAR, Delhi. 

The group Oj^positifolia, Baker, coini^rises seven species all of them occurring 
in Himalayas and adjoiiing Chinese mountains, the area considered to be the cen¬ 
tre of diversification for the genus. 

The present paj^er deals with karyotype study in three of the species P, 

Caihcaitn, P. graminijolium and P. opo^jiLiJoliuin, collected from their natural habi¬ 
tat in Sikkim and Darjeeling district. In all the three species Cliroiiiosomc num¬ 
ber 2ii —30, from somatic root tip jdates and n-15 from the generative nucleus 
division in the colchicine treated pollen lube, were jccordcd. 

In general, the karyotype is identical in all the species studied, consisting of 
one pair of extra long chromosome wath nearly median primary constnetious, six 
pairs of long cliruiiiosoiiies with subterminal primary constrictions and eight iiairs 
of short chromosomes with siibterniiiial and median primary constrictions. The 
secondary constnetious were revealed in two pairs of long and vShort chromosomes. 

In regard to tlieir morphology, the chromusoincs arc very much similar to tlie 

chromosomes iii the gioup Verticiilata particularly in the Himalayan forms of 

P, vcrticillatum (2n=:30. This fact is suggestive of a closer genetical affinities 

existing among these two groups. 

Since at present Uie cliioniosome numbers in four species are known (including 
the earlier studied species P. ilorkcri, 2u^30). The author suggests n—15 as the 
basic chromosome number for the group Oppositifolia. 


110. Preliminary observations on the radiation-induced Morphological and Cytolo¬ 
gical responses of Groundnut. 

M. G. SRIVASTAVA, Calcutta. 

The effects of different doses of X-rays and beta rays (from p"*" and S’*) on 0 
Indian varieties of Groundnuts (Arachis hypogca L.) have been investigated. The 
germination has not been found to be appreciably affected ilue to radiation treat¬ 
ments but a number of morphological variations and cytological abnormalities have 
been recorded. 

A Trailing* variant induced by 40,000 r treatment in variety AK 10 has been 
reported. The normal habit of this variety is erect. The Trailing variant* is more 
vigorous tlian the control and is also slightly liigher yielding. 

From the variety TMV 2 treated with the initial activity of 3-2 me of p®^, a 
'l)otato leaf* variant with inrolled blades and slightly dissected leaf margins has 
been isolated. The leaves of this plant are also characterised by thickness and 
leathery texture. This variant has been compared with the ‘cup mutant* grades in¬ 
duced ill ‘Carolina variety* by X-radiations (Gregory, 1956). 

A iiuiiiber of variations in the number of leaflets and partial fusion of 2 or 
more leaflets of a leaf in the TMV 1 treated with ditferent doses of X-rays have 
been reported. In addition. Sectional chimaeras in p®® treated AK 12—^24 and 
X-ray treated AK 10, have also been recorded. These plants have parts of leaves 
and stem completely devoid of chlorophyll. These have been attributed to somatic 
mutations involving genes responsible for the formation of chlorophyll. 
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A Icirgt' tuiin))or of (\vlological abnoniialititrs in llie root lips of p’** treated 
seedlings of AK 12—24 have been observed. These include bridges, fragments, 
laggards, extrusion and dicentrics. A number of ordinary and twisted criss-cross 
bridges have also been recorded. Tlie formation of dicentric chromosomes os a 
lesiilL f)r induced Iragmeiitatinn has been dist'ussed and tlic origin of tlie criss- 
cio^s and twisted bridges in the liglit of the disposition of the dicentric chroinosoine 
to the axis of the spindle has been exiilained. 

I’iually, the iniixnlance of the morpliological variants/niulaiits has been dis¬ 
cussed and further investigations on their geiietical constitution have been Bug- 
gested. 


111. Chromosome study in Wedelia calandulacea Rich. 

Jliss TAPATI CHATTKRJivIv, Calcutta. 

Karyoiyiie anahsis ol \W^dclia cala}idula(ca (2n —52) was <lone, revealing the 
presence ot a lujinugeneous coniphaiicnt. INIeiosis is regular with 2G clear bivalents 
at aiakinesis and ineldpha.se wliicli suggests its allopolvploid constitution, heside the 
nonnal 2n niinilier of chroinosoines a iiunibcr of nuclei ^\ere observed with chro- 
inusoine nuinl)ers other than the nonnal one. As this species produces by both 
xegetali, e and sexual means, ihese varying chromosome numbers in the somatic 
tissue may contribute in the means of specialion in this species. 


112. Effect of X-rays on Meiotic Chromosomes of Cipura paludoso Aubl. 

ARUN KVMAR SIIARMA and CIIlTRA TAhVlCDAR, Calcutta. 

Idowcr buds of Cipma paludosa (2n - 12) were irradiated at l,000r and 4,00dr 
and observations from IMM.CVs were made after every 24 hours following irradia¬ 
tion for four consecutive days. The chroinosoine aberrations noted were lagging, 
non-disjunction, dicenfric bridges, fragments etc*. No sigiiiticaiit distinction in the 
aberrations were noticed even after 1)6 hours and also with increase in dosage 
suggesting that in tills plant the resting prenieiotie P.M.Cs are all equally affected 
In irradiation. The hetenjyiorphic bivalent present in the complement is affected 
most and the reason for this differential radiosciisitivity is their .size which is 
larger tlian that of the other five bivalents. 


113. Chromosomes of Cycas circinalis. 

ARI7N KUMAR SHARMA and MANDIRA CIIAI'DHURI, Calcutta. 

Cytological study of the male and female plant of Cycas circinalis was studied 
from smear preparations of leaf roots with llie aid of Aesculin techniques. The 
soiiialic complenieiii as well as flower contain 20 chromosomevS. One Iietcronior- 
phic pair was noted in males, one of them having a distinct satellite at the end. 
This pan* is assumed to be tlie sex chromosomes. The female plants shows no such 
heleromorphicily. 


114. KaryologScal studies m the Genus Adiantum* 

R. P. ROY and RAXI M. B. SINHA, Patna. 

Ill the present investigation detailed karyotype studies in some seven species 
of the genus AdiatUum have been carried out. The species investigated are d. 
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capillus-veneris, A. caudatum. A, peruvianiini, A. aetliiopician, A. trapczifornie, 
A. philippensc {synonym A, lunulatum) and A, lenenini. As reported earlier (Roy 
and Sinlia, 1958), it has been found that six of them, namely A. capillHS-vcnertSj A. 
caudatum, A. pemvianttm. A, aethiopiciiuij /I. Irapczlformc and A. tcncrum posses 
the 2x=60 while A. philippe}ise has got 2x-90. The detailed karyoly[)c of dilfcr- 
ent si>ecies brings out that all of them luive ehroniosonies whose si/e varies bet¬ 
ween 7/i to 2ju. 

The species A. capillus-voicris. A, caudaluni, A ncihiopicu})!, and /I. teucrum 
liave mostly isobrachial or V type of ehroni(/soiiies. In all these four .sptM ies ihere 
is a great regularity in the pattern of the karyolvix^. Whether the chromosomes are 
long, meduim or of short size, they are always of the coimnun and generalized types 
i,e. isobrachial. 

The species A, pcmviauum, J. t raped foDjjc and .1. pJiilippciisc liave two types 
of chromosomes, some with two constrictions, primary and secondary and others 
isolirachial as in the other spc(*ics mentioned above. In A. pciuvianion there 
arc seven pairs of chroinosoiiK. s w’ith secondar}' consti idons, in d. tjapezilornic, 
there is one pair, and in A. plulippcnsc also n is one pair. 

The length of tlic chromosomes in all llie s])eiies do not seem to be tlie same. 
In the species A, capiUus-voicris, A. t)apc::ip)nnc, A. pcntviiniuDi, .1. philippcnisc, 
4. aethiopicum, and A. tcnonni, the chn^rnosoines are slightly })iggcr in size than 
111 tlie species A, caudaiiiin, where they are comparatively smaller 

In A. capillii^-voiefis there are eight pairs of I'liromo'^oines with median cen- 
tromers, W'hile the other tweiit>-two pairs liave centromeres snlmiediaii to Mib- 
teiminal. The length varies from 6/1 to o-5/e 

J. caudatum has seventeen jiairs (»f median cliromr>soincs and thirteen pairs of 
suhmediaii to siibterminal ones. The length of the (diromosomes varies from 
to 2/i. 

The sjiecies A. peruvianiim has got seven pairs (jf <'hromo^oInes with both 
primary and secondary constrictions. Thirteen pairs Jiave primary const 1 ictions 
median in position and ten pairs have primary constrictions subinedian to bub- 
terminal. The size varies from 5/x to 2-5a. 

In A, aethiopicum there are thirteen pairs of chromo^fimes with median pri¬ 
mary constrictions. The other seventeen pairs have suhmedian to siihtenniiial cen¬ 
tromere points. The size varies from 7/x to 3-5//. 

A, tyapeziforme has got one pair of chromoscmie with both jirimary and secon¬ 
dary constrictions. 'J\venty pairs of c hromoscniies liave median c entromeres and 
nine jiaiis submedian to subterminal centromeres. Tlie length varu's from 4/x to 
2*5/t. 

Ill A. philippcnsc one jiair again has lioth primary and seeomlary constrictions. 
Nineteen pairs of chromosomes have median centomcres and iweiitylive pairs have 
subinedian to siihtenninal centromeres. The size \anes from 5// to 2-5/<. 

The species A, tcncruni shows sixteen pairs of c*hromosonies with median cen¬ 
tromere points. Fourteen pairs ha\e suhmcclian to subtermmal centromeres. The 
size varies from 5/x to 3*5/4. 

Detailed paper will be published later. 


115* Endosperm Cytology. 

R. P. ROY and J. SARAN. Patna. 

lindosperm :n most ai:giosix?rms is triploid in origin, formed after the fusion of 
two polars nuclei W'itli one male nucleus. Quicker growth of this tissue than the 
embryo and its polyploid nature puts it in a physiological advantage to manage 
for the nutrition of the young developing enibrj^o. Cytological studies of endos¬ 
perm are important to know its exact morphological nature; and to find out the 
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cause of sterility where endosperm failure may be responsible for it, as has been 
reported in the cases of several plants and iiiterspccilic hybrids, particularly now 
when this type of sterility can be overcome by embryo culture. 

Chromosomes counts at metaphase of endosperm mitoses were ‘made in plants 
belonging to different families : • 


l''ainily. 

Plant. 

3n chromo¬ 

6n. 

9n, 

12n 

some number 

No. 

No. 

No 

Papilionaceae 

Cliloria termtea h. 

24 

4S 




Vigna caljung ]?ndl. 

36 

72 




Mcdicago saliva Tv. 

24 

48 




Indigojera linifolia Retz. 

24 

48 




Trigonella fooiunigraecum Iv. 

24 

48 


96 

Apocyiiaccae 

Vinca rosea h. 

24 

48 



Capparidaceae 

Oynand}opsis penlaphylla 

51. 


153 



D.C. 





Solauaceae 

Solannm nigrum L. 

36 

72 


144 


In all of the above plants the triploid number was observed at early nuclear 
divisit)tis but later on as the growth of the tissue proceeds, some giant nuclei appear 
which showed polyploid numbers. * 

Formation of giant nuclei or the polyploidy in this tissue arises by three means : 
Fusion of adjacent nuclei during free nucleate stage; endoinitosis; and inclusion 
of more than one nuclei in a cell during cleavage stage. Therefore, iir angiosperms, 
the development endosperm tissue really becomes mixoploid, * although .to begin 
with, it may start as a triploid. Further work on other plants where primary endor- 
perm nucleus has other than a triploid constitution is under progress. 


116. Studies of Somatic Chromosomes of Hepea odorata Roxb, 

R. P. ROY and R. P. JHA, Patna. 

The present paper is in continuation with the cytological studies in Dipterocar- 
paceae where the authors have already reported haploid number of chromosomes 
to be 7 in pollen mother cells of Hopca odorata. Rut Tixier (1953) reported the 
somatic number in this species to be 20. Therefore the detailed cytological investi¬ 
gations of the plant have been made in this laboratory. In the root tip ^lutish 14 
prochroniosomcs were found at late propliase and at metaphase also 14 chromo- 
soriles were clearly counted in a considerable number of cells. Idiogram of the 
somatic chromosomes has been preprued. 1'his shows the different ty|>es of chromo¬ 
somes as follows : one pair of long chromosomes with median centromere, two pairs 
of long chromosomes with submedian centromere, two pairs of medium-sized chromo¬ 
somes with subiiiedian ccnlrolnere and two pairs of short chromosomes with median 
centromeres. 


117. Cytology of Endosperm in some Dipterocarps and Legumes* 

R. P. ROY and R. P. JHA, Patna. 

The ploidy of endosperm in angiosperms, to begin with, depends on how many 
nuclei from the micropylar and chalazal ends take part in the formation of eecon* 
4arjr nucleus. This tissue is generally triploid, ]^ven genetic studies with re^ar4 
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to'the Dt gene in Maize has consistently^ shown it to he a triploid tissue. But 
cytoldgical studies of the cell components of Ihis tissue is confined to only about 
half a dozen species. Detailed cytological investigations of the endosperm of some 
dipterocarpaceons plants as Vatica grandiflora and Hopea odorata and some legumi¬ 
nous species, nattiely Crotolaria juncea, Cajanus cajan and Delonix regia have been 
made. Primarily in all these species, the endosperm starts as a triploid nucleus. 
But later on, hexaploid, 9-ploid, or even 12-ploid cells are found mixed up with 
normal triploid cefls in the endosperm. Cells showing the following ploidy could be ; 
counted at metaphase as given in the table : « 


Species. 

, V 


O . 

Vi 

. o; 

cn 

rO-S 


a 

^ O 
a> Vi 

2^0 
^ a 2;:: 
C-S s 


o 




^ O 

9 

2 w I . 

<L1 U 2 

fl u o 


o 

a 


o|! 

Oxi 

& 

2 « 

D "u 

> (3 
«fl a 


o 

a. 

cn 

a; 

a 

o 

r/i 

I 

S: 

' 

u ' 


^ o 
« o 

a 


2*S B 
2 : 
C3 U 


Vatica grandiflora 30 35 60 20-22 90 11 120 7—9 

Hopea odorata No nuclei at nietaphase could be found where counts could 

have been made to determine ploidy. Chromosomal aberra¬ 
tions were, however quite common.' 


Crotolaria juncea 

24 

10—12 

48 

9 



Catanus cajan 

33 

30—35 

66 

15—18 

99 

9—10 

,Delonix regia 

42 

25 

84 

15 




Besides these countable cells where ploidy could be clearly determined, an appre¬ 
ciable, number of cells showing very large shape of nuclei at resting stage could 
.be seen.' These nuclei are obviously of polyploid nature. Then at anaphase, telo- 
.ph£|^e and. interphase the following chromosomal aberrations are quite common : 
nuclei tdlhered by bridges, laggards, sticky chromosomes forming broad bridges, 
unequal numbers of chromosomes moving to two separate poles during anaphasic 
.separation, micronuclei, dnuibel-shaped nuclei, extremely elongated irregular strands 
of endosperm nuclei, etc. The frequency of these chromosomal aberrations was 
.much higher in Vatica grandiflora than in the other species under investigation. 
In both species of Dipterocarpaceae, during cellular organisation of the endosperm 
'J, 2,* 3,^ 4, or even more nuclei were found enclosed within the same cell wall. This 
presumably leads to the formation of polyploid nuclei. In several case.s fusion of 
adjacent metaphase spindles could be seen indicating the process of origin of jwly- 
pk>id nucleus. Besides the above there is indicalion in some cells that endomitosis 
has also played -part in the formation of polyploid cells. 

Detailed investigations in some more species having triploid endosperm and 
also in others having diploid, pentaloid or higher-ploid endosperm tissue is in 
progress. 


118. A comparative stuily of the Cytological effects of Maleie Hydraside and 
X-rays. 

Miss MARY KORAH and M. G. SRIVASTAVA, Calcutta. 

The effects of maleic hydrazide on the cytology of Paddy (Oryza saliva L) using 
two concentrations (100 p.p.ni. and 500 p.p.m.) has been studied. A large number 
of mitotic abnormalities like fragments, bridges, variations in .the chromosome 
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number etc. liave been recorded. The frequency of the aberrations has been worked 
out and compared with that of the control. There is a direct correspondence 
between the dose of treatment and frequency of aberrations. In general it has 
been noted that in M.H., the abnormalities express themselves more frequently at 
anaphase rather than at metaphase stage. • 

The effect of X-rays on the cytology of paddy, also using only two doses (l,000r 
and 500r) has been worked out. A large number of mitotic irregularities, have been 
recorded and explained. The frequency of these aberrations in relation to the treat¬ 
ments has been investigated. .v 

The combined effect of M.H. and X-rays with treatments using the same 
doses has been worked out. The frequency of aberrations in the four cases has been 
represented in form of a table and two graphs. It has been found lliat as a result 
of the combination, the mean of the effect of two sei)arale treatments, is produced. 
In other wwds, the effect of the two mutagenic and radioniimelic substances is not 
additive. Some of the characteristic effects of X-rays on Paddy chromosomes euch 
as the ‘looped chromosomes' were found to be absent suggesting a modification of 
the effect of X-rays. 

The various cytological abnormalities recorded in course of the present experi¬ 
ment have been discussed and exiDlaiiied. The possible mechanism of origin of a 
criss-cross bridge following fragmentation and reunion has been explained. 


119. Cytotaxonomic studies on Indian Commelinaceae—preliminary note. 

ROUvA SHSHAGIRI RAO, G. PANIGRAHI and R. V. KAMMATIIY, Shillong. 

The family Commelinaceae comprising about 600 si>ecies belonging to 41 genera 
in the tropical and sub-tropical regions of the globe, is represented in India, accord¬ 
ing to Hooker, by 76 species under 7 genera. Though considerable attention has 
been paid by workers in India and abroad to clarify various taxonomic tangles, 
several ambiguities, particularly on the Indian genera viz. Commelina, Aneiletjfia, 
Murdannia, Pollia, Aclisia, Cyanotis, and Belosynapsis, still remain unsolved, result¬ 
ing mainly either in “spliting" or ‘merging' of various taxa. 

Considering the existence of a range of morphological inlergrades, in the family 
and realising the potential importance of cytological data in solving intricate pro¬ 
blems of plant taxonomy in other groups, an attempt is being made to determine 
afresh the chromosome numbers of the Indian taxa, to raise, if possible, inter¬ 
specific hybrids, together ant-ecological data and to re-evaluntc the morphological 
cliaracters of taxonomic importance so as to propose a comprehensive revision of 
the family. This paper presents field notes and cytological data on a few of the 26 
species from Eastern India & compiling different data from all relavant soufees, 
possess the problems awaiting solution in various genera. Further, the cytology of 
Commelina nndnlata R. Br. with 2n=c. 62, and n=32, Murdannia gigantea (R. Br.) 
Bruck with n~ll, and Forrestia hookerii Hassk. with 2n=rc. 36 turn up as new re- 
cordvS by the present workers. 


120. Moisture content and radiosensitivity of Seeds of Trigonella foenum-graecum 
Linn. 

ARUN KUMAR SHARMA and BASUDEO VARMA, Calcutta. 

The present investigation was carried out witli a view to find oul a correlation 
between moisture content of the .seeds with inc^^easing dosages of X-rays radiation. 
Dry, twenty-four hours presoaked seeds in tap water and germinated seeds of Trigo¬ 
nella Foenum-graecum Lmn, were subjected to X-rajr dosages of 2Srt, lOOOr ^nd 
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4000r and obsefvatlorts were made at an interval of twenty-four hours. 

Tlie general effect was stickiness, formation of somatic bridges, fragmentation of 
chromosomes and production of variable number of chromosomes in the nuclei. The 
principal effects of water content on irradiated ‘tissue, mainly involved the fre¬ 
quency of the dividing celLs. In higher dosage of 400r, initial germination of the 
presoaked seeds was not found to be affected as compared to the control, while When 
dry seeds were irradiated, initial germination frequency ns well as the divisional fre¬ 
quency was considerably increased. This may suggest that X-ray was ineffective iii 
inhibiting the germination, because enzymes responsible for germination w^ere already 
in active condition. It was observed that chromosomal aberrations were compara¬ 
tively more in presoaked and germinated seeds than dry seeds, which suggest that 
radiosensitivity is correlated by the availability of H, OH and HO, radicals as pro¬ 
vided by the increase in moisture content, so far as this species is concerned. i)ue 
to the contrasting data of Vicia saliva, Linn, presented by Talukdar of this Labora¬ 
tory, two categories of X-ray action have been postulated, one depending on the 
availability of HjO^ precursors and other independent of it. The data mainly in¬ 
dicate that so far as this species is concerned, lower dosage of X-rays is incapable 
of producing dosage severe enough to cause inhibition of germinatujii and frequency 
of division. 


121. Cytology of several members of Compositae I. 

ARUN KUMAR SHARMA and BASUDIiO VARMA, Culiutla, 

A cytologii'al study of eight different species, of the family Compositae distri¬ 
buted under six genera has been carried out. The following are the names of the 
species, with their 2n numbers, investigated : (i) Vernottia cntcrca Less. (2n = 18), 
(ii) V. claegnifolia DC. (2n—38), (iii) Gnaphaliunt indicuni Linn. (2n = 28), (iv) 
Eupalorium Ayapana. Vent. (2n = 40), (v) E. odoratiun Linn. (2n = 58), (vi) Eclipta 
proslrata (Linn) Linn. (2n=22), (vii) Erechtites valerianacfolUt DC. (2n=40), and 
(viii) Ageratum conyzoides Linn. (2n=38). Detailed karyotype has been done in all 
of them. The normal somatic chromosome number is different in different species; 
but the number 38 is shown by AgeTutuin conyzoides Lmti. and Vernonia elaegiii- 
folia DC. and the number 40 by Enpalorhtm Ayapana Vent, and Ercchtilcs Valeria. 
itaefoHa DC. There is a gross similarity in chromosome morphology of the 
different species of a group, though numerical difference in their chromosome 
complement occurs. Somatic reduction has been recorded in Vernonia elaegni- 
folia DC. Meiosis has been studied only in Ageratum conyzoides Lum, Meiosis 
has been found to be regular. Secondary association Iwlwcen Ist meiolic bivalents 
reveals the basic number of the species to be eight. Somatic nuclei with chromo¬ 
some numbers other than the normal one, have been noted in Vernonia elaegni. 
folia DC., Eupatorium odoraluni Linn., Ercchiites valerianaefolia DC. and 
Ageratum conyzoides Linn. 


12^. Chromoflomal Biotype in Colocasia antiqueVuni. 

AMIYA KUMAR SARKAR, Calcutta. 

The present investigation has revealed the bfccutrence of chromosomal biotypes 
in Colocasia antiquorum. Two biotypes haVe been worked out by the authors 
having 2na24 and 38 chromosomes. A few other bibtypes are on record. Definite 
differences in the external motphology have beeU noted in these types. Karyo¬ 
types of the bic^pes too have beeh stndiad. 



368 Proc. 47th ind. Sc. Cong. : Part til : Abstracts 

123.. Cjrtological effects of X-ray irradiation on dry seeds of Jute. 

RABINDRA KRISHNA BASU, Calcutta. 

Dry, doniiaiit seeds of five varieties of jute, namely, Tall Mutant, R-26 and 
Chinsura Green, belonging to Corchonis olitorius and two varieties of C. capsmUDis, 
namely, D 154 and D 386, were irradiated with X-rays, the dosages ranging from 
6,000 r to 90,090 r. Roots grown from these treated and their respective control 
seeds were studied cytologically. No difference in the frequency of aberrant cells 
was observed in dermatogen, periblem and plerome. Analysis of anaphase and 
telophase stages revealed an increase in the frequency of fragments and inter¬ 
change brdges with increase in X-ray dosage. The frequency of aberrant cells 
was found to be more in the varieties of C. olitorius than in the varieties of C. 
capsularls. 

The fragments were of various size.s, from tiny spheres to the size of the long 
arm of the longest sub-median chromosome. The bridges were of three types— 
interchange bridges, .sticky bridges and bridges due to delayed separation. The 
interchange bridges appeared in most cases in pairs, lying parallel to each other, 
criss-cross and interlocked and were chromosome dicentrics. The total number of 
fragments exceeded those of tJie bridges, suggesting other deletions either terminal 
or interstitial, iu adition to the formaton of chromosome dicentrics. Relationship 
of chromosomal aberrations on X-ray dosages and probable mechanism for the 
production of various structural changes have been discussed. 


124. Cytological Studiea on Mirabilia Jalapa. 

ARUN KUMAR SHARMA and UPENDRA CHANDRA BHAITACHARYYA, 

Calcutta. 

The present paper deals with the karyotype details of five different varieties 
•of.the species Mirabilis jalapa. The 2n number in all the varieties has been found 
to be 2n=58 and the occurrence of variations from the normal ones has been 
. observed within the same tissue. The chromosomes iu general are very .short and 
longer ones among them are provided with secondary constrictions, the number 
of the latter ranges from 8—16. The short chromosomes are mostly with median 
. primary constrictions, which however form an extremely graded series. The same 
number but different karyotypes in different varieties suggests the imi>ortance of 
minute karyotypic alterations in the evolution of different varieties. 


12S. 'An X-my induced pleiotropic drastic dwarf mutant and its response to 
Indoleacetic acid and Gibberallic acid. 

V. S. SARMA, Calcutta. 

In order to induce artificial mutations in Tezier’s Prim, a stable French 
variety of cultivated tomatoes which is high yielding under the local conditions, 
dry seeds, 2-day water-soaked seeds and seeds showing incipient germination were 
irradiated with various dosages of X-rays. In the present report, a drastic reces¬ 
sive dwarf mutant isolated from the X, generation of the 8,000 r treatment on 
d^ seeds has been described. The mutant gene in this dwarf mutant suggests 
a pleiotropic effect. It inhibits the elongation of the internodes, the leaf stalks, 
the main axis and the stomata; (2) produces changes in the leaf blade of the 
mature leaves—^making it “succulent” and dark blue-green in colour; (3) reduces 
the number of leaf-lets per frond, flowers and fruits -p^r >cluster, the size of jtlie 



Section Vi : 360 

fruits and tlie vegetation period; (4) delays the development or maturation period 
of the flower primordia to anthesis; (5) leads to the abortion of the first formed 
flowers before their anthesis; (6) increases the period from first flower open to first 
fruit set; (7) decreases the period from first fruit set to first fruit ripe and (8) 
changes the structure of the stem, showing several abnormal features. Applica¬ 
tions of aqueous solutions of lAA and GA, applied regularly on alternate days to 
the young, expanding foliage of the mutant plants showed no responses to these 
growth substances. However, the GA treated j^Ianls produced leaves which lost 
their dentate nature and had nearly entire margins. 


126. The Effect of Light on the Mitotic Spindle. 

(Mrs.) MRIDULA DATTA, Calcutta. 

The endosperiiial iiiiik in fruits of Palmae provide a natural medium of low 
refractive index against which the mitotic division of the suspended free nuclei 
can be watched clearly under high dry power of the light microscope. Under 
illumination from the microscope light source, the spindle figures of coconut nuclei 
undergo a slow distortion, the while mitosis is on progress. In Areca (betel nut), 
the changes take place at a fa-ster rate, while progress of division is blocked. The 
nuclear membrane being persistent, nucleoplasm at all stages remains confined 
within it. It is recorded, that under illumination, spindle orientation is destroyed 
and the nuclear get returns to its amorphous form, while the chromosome plate and 
portion of the spindle immediately adjacent to it, is not disturbed. Visually, the 
Areca sijindle shows the photoeffect, by simultaneously decreasing in length and 
increasing in breadth, till within 15 ruts, a spherical form is attained, when it 
becomes stable. The chromosome plate meanwhile remains unchanged in dimen¬ 
sions or position. The implications of this phenomenon, with reference to spindle 
substructure, is discussed. 


127. Discrimination between two varieties of Corchorus olitorius L., with regard 
to the dimension of leaves. 

RABINDRA KRISHNA BASU, Calcutta. 

Correct classification among groups of biological matetrials, differing in a 
number of variables, is a long known problem. Fisher’s introduction of “discrimi¬ 
nant function” has solved problems of this type. When one variable is not con¬ 
sidered sufficient to avoid niisclassification, other variables are considered jointly 
to suitably discriminate the individuals in respective groups. 

In he present investigation, this method has been applied to differentiate 
quantitatively a mutant type called, Tall Mutant from its parent, J2-25, belonging 
to C. olitorius, with regard to the length and breadth of lamina. Twenty plants 
from each of the varieties, growing in the same plots and twenty five mature 
laminae from each plant have been collected at random and measured. By statis- 
tcal analysis, the best discriminant function for the varieties has been found to 
be X=0-229120x,—0'0440S6xj, where, x, and x, are the mean length and mean 
breadth of lamina, in inches, respectively and the difference between the means 
of X in the two varieties is D=XA=—XB=0*120523, where, XA and XB are the 
means of the two varieties. The analysis of variance of X indicates that (lie 
discriminating power between the varieties is highly significant. The probability 
of misclassification has been calcnlated separately for the length and breadth of 
lamina. The breadth of lamina does not appear as discriminating as either the 
length' or the discriminant function X. 
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128. Karyot)rpe in the Eastern Himalayan Forms of Pofygonatum cirr\foUum,^yie. 

VJRBNDRA KUMAR, Delhi. 

The P. cirrijoUum belongs to the group Verticillata, Baker, having its distri- 
bulion along the Himalayan range. The centre of diversification of the* entire 
genus being the Eastern Himahayas and Western China. Pearlier, the present 
author investigated the forms occurring in the Western Himalayas and reported 
diploid chromosome number 2u—38, a numljer considered to be unusual for the 
group Verticillata, since the \arious other species studied .so far have revealed 
2n--26, 28, 30 as the most common diploid chromosome numbers. (n=:13 1,4 being 
the established basic chromosome numbers). Hence it was suggested in the earlier 
pallets that this increase in the chromosome number could have been brought about 
by structural change.s in the chromosome.s followed by chromosome duplication 
or by liybridization. 

In the present study, diploid chromosome numbers 2n = 26 (clones from N. 
Sikkim) and 2n = 28 (clones from S.-E. Sikkim) ha\c been noted from .somatic root 
lip plates and the division of the generative nucleus in the colchicine treated pollen 
tubes. 

In general, the karyotype is similar to the forms studied earlier from Western 
Himalayas, in possessing an asymmetrical karyotype consisting of long and short 
clironio.soine.s. Another more or less constant feature being the presence of seven 
pairs of long chromosomes witli sublerminal primary constrictions. The present 
forms from Eastern Himalayas differ in possessing only six to seven pairs of 
.short chiomosomes with median or .subterminal primary constrictions, while the 
Western Himalayan forms po.ssess twelve pairs of short chromosomes. 

This evulence suggests that the Western Himalayan forms with chromosome 
number 2n = 38 have probably arisen from the primitive IJastcrn Himala}an stock 
(2ii=26) by the (i) tluplication of the entire set of short chromo.^omes and (ii) 
some structural changes inv'olving the entire set of chromosome complement. 
Thus resulting in the increased chromosomes number and new chromosome types. 
Such changes stand a good chance of preservation, as the plant possesses nn 
efficient mode of vegetative propagation by rhizomes. 


129. A new Technique and the Study of Somatic Chromosomes of Oryaa, 

ARUN KUMAR vSHARMA and SATYABRATA MUKHOPADHYAY, Calcutta. 

A suitable squash technique has been worked out for the study of somatic 
chromosomes in detail, specially in rice. The present investigation included the 
.species O. glaverrima, O. ojficitialis, O. breviligulata, O. latifolia, O. eichengeri, 
O. alia. O. niinuta, O. saliva var tcpa-I, O. saliva var, satika, O. saliva var. 
Palnai-23. These were collected from Chinsurah Rice Re,search Station. The 
method is as follows : Root tips of about 0*75 cm. were cut and pretceated in 
cold saturated solution of Aesculin in water at freezing lemi>eratture for 5 minutes 
and then for 2 hrs. at 18°C in the same solution. Root tips were then fixed for 
one hour in propionic acid and absolute alcohol mixture mixed in the proportion 
of 1 :3. Then the root tips were heated for a few seconds in 2% propiono-orcein 
and normal hydrochloric acid mixture mixed in the proportion of 9 :1 and kept 
in the solution for at least 45 minutes. Exact tip portion of roots were mounted 
in 1% aceto-orcein mixture on a grease free slide. Sufficient and uniform 
pressure was applied with the help of blotting paper and coverslip was sealed for 
study. It is revealed from the study of such temporary preparations that species 
differ not only in respect of chromosome number but also in the size and position 
of the primary and secondary constriction regions. 
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130. Study of Meiosis m the Tetraploid Species of the Genus Oryma and its 
bearing on Speciation. 


D. V, SESHU, Cuttack. 

Studies were made of meiosis in the pollen mother cells of six tetraploid 
specfes of Oryza. These were O. alia, O. latifolia, O, coarctata, O. ridleyi, O. 
malampuzhacnsis and O. punctata. Of these the last named species, O. punctata 
was received with the specific uonicnclature, O. swein/iDthiana from Belgian Congo. 
This species has the chromosome number 2ns=48 and is the first record of its 
number. In the meiosis of these species, quadrivalent^ were observed, the mean 
frequency per cell at diakinesis being 2-30 in 0. alta; l-0v5 in O. coarc\ata\ 0«76 
in O. latifolia; 0-42 in O. ridlcyi; 0-38 in O. piinctala and 0*35 in O. malampu- 
zhaensis. Other abnormalities like anaphase bridges uere obvserved in the species 
O. coarciata and O. ridleyi at a low frequency. The chromosome size and confi¬ 
guration was similar in all the species. The cytological details along with the 
morphological characters of the species could be used to deduce their probable 
origin from diploid ancestors. This is discussed in relation to lines of investi¬ 
gations of evolution of species, and tracing speciation in the genus. 


131. Variability in Oryata Officinalis Wall. 

S. SAMPATII and D, V. SESHU, Cuttack. 

Different .samples of seeds of O. officinalis Wall, received from Daungs 
(Bombay), Assam, Burma, Ceylon and Bangkok showed differences in vegetative 
and floral characters. The main differences were in rliizoine development, habit, 
anthocyanin pigmentation, ligiile fringing, spikclet number, shape and size. 
Some differences in response to photoperiods as well as adaptation to shade w^ere 
also seen. Two natural mutations in the variety from Burma showed quadri- 
valency at meiosis, semi-sterility, as well as changed photoperiod respemse. The 
variability within this species shows sonic parallelism to variability within the 
genus as can be expected from the law of Homologous Variation. The variability 
also suggests a trend in speciation in the genus by segmental allopolyploidy. 


132. Morphology of the Hibiscus cannabinus X H. radiatus hybrid. 

S. C. RAKSHIT, P. SANYAIv and B. C. KIWDU, Barrackporc. 

In order to incorporate disease resistance character to Jlibiscus cannabinus 
an important substitute for jute, but which is highly susceptible to various 
diseases, attempts were made to hybridize H. cannabinus (2n~36) with five other 
disease resistance species of Hibiscus viz., H. sabdariffa (2ii = 72), H. radiatus 
(2n=72), H. panduraeformis (2n=24), H. lunariifoHus (2n~40) and H. vitifoUus 
(2n=34-h0—IB). Successful hybrids were obtained only from crosses between H. 
Cannabinus and H. radiatus in both directions. 

The pollen and seed fertility of F, hybrids in general were extremely poor as 
compared to the parents. Many characters in F^ hybrids were intermediate, a few 
like cannabinus and others like radiatus^ The intermediate condition of branching 
habit, presence of few prickles on the stem, corolla colour, size of calyx tooth, 
colour and size of staminal column, shape of ovary and capsule etc. need special 
mention. 

The morphological characters of only 41 F, plants could be studied. Of these 
F, population^ 17 plants were like H. cannabinus^ 3 like the F^ Iiybrtd. The 



372 


Proc. 47th Ind. Sc. Cong. : Part III: Abstracts 


remaining 21 plants besides some parental characters (both cannabinus and 
radialus) and Fj characters also showed some peculiar and new morphological 
characters and have been described in the present investigation. No plant with 
completely radialus like characters could be obtained so far in F, population. 

Due to extreme low population, the ephenotypic classification of the F^ families 
could not be made. 


133. Study of induced mutation in Streptomycea ap. a pink coloured atrain. 

SANKAR DAD CHAKRABARTY and P. NANDI, Calcutta. 

Out of large number of Strcptomyces strains isolated from different soil samples 
—Ac 21(460) was selected for detailed studies for its pink colour, moridiological 
variability, production of white secondary mycelium and antibiotic activity. The 
effect of ultra violet rays (100 ergs mm.'/sec.) was studied by radiating the spore 
suspension for 20, 40, 60 and 80 seconds respectively. Plating was done into com¬ 
plete medium. In this medium ‘most of the nutritional factors are present and the 
mutants are therefore exjjected to grow in it without showing any sign of deficiency. 
The percentage survival of the colonies was 9-7%, 1-3%, 0-21% and 003% at 20, 
40, 60 and 80 seconds respectively. 

The isolations of mutants were done satisfactorily by total isolation method of 
Fries into minimal media in order to characterise the biochemical and morpho¬ 
logical mutants. The percentage of biochemical mutants was 1-86%, 0-92%, 0-62% 
and 0-57% and that of morphological mutants was 11-1%, 10-7%, 6-9% and 6-5% 
at 20, 40, 60 and 80 seconds exposure respectively. The characterisation of these 
biochemical and morphological mutants is now in progress. 

The effect of radiation on the increase of antibiotic yield showed that in 
majority of the cases the antibiotic property was increased as found by the inhibi¬ 
tion zone against the test organism, Curvularia sp. while in others this property 
was decreased. 


134. Useful morphological effects of X-ray and beta ray irradiations on 

Jute seeds. 

RABINDRA KRISHNA BASU, Calcutta. 

Dry seeds of three varieties of Corchorus olitorius, namely Tall Mutant, R-26 
and Chinsura Green and two varieties of C. capsularis, namely, D 154 and D 386 
were irradiated with X-rays and beta rays from P“ and S®*, the dosages ranging 
from 6,000 r to 90,000 r and from 0-005 /uc/seed to 7-500 /»c/seed respectively. 
The growth of the apical meristeras of the stems were affected and various kinds 
of abnormalities, mostly affecting stems and leaves appeared during the early 
growth of the treated plants in the first generation. All stem abnormalities like 
single, double or more bifurcation of stem, expessive lateral branching and fascia- 
lion continued to remain till the harvest time, while most leaf abnormalities did 
not continue beyond the sixth or seventh leaf stage. Investigations on the bifur¬ 
cations of stems have been re'ported in detail. 

Considerable variations between plants with a treatment as well as between 
irradiations with X-rays and beta rays from P** were observed, both in the form 
and frequencies of bifurcated plants. The maximum frequency of plants with 
bfnrcations in the X^ and P, population were 22-1 and 48-4 percent of the plants 
studied, respectively. The frequency of bifurcations from intemodes was more 
in the varieties of C. olitorius compared to the varieties of C, capsularis, 'where 
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excessive lateral branching exceeded the frequency of bifurcations. I'he expres¬ 
sion of this radiation effect depended to a large extent on the environmental 
conditions. The number of bifurcations, per plant varied from 0—3 and 0 —5 in 
the X, and P, populations respectively. No bifurcations were observed in the 
S, population. 

Variations were also observed in the region of occurrence of bifurcation on 
the stein In both the Xj an P, populatiou. About 80% in the case of X-rays and 
about 94% of the plants in the case of beta ray irradiations from developed 
vniious forms of bifurcations within 60 cm. from the soil level. By increasing 
the number of branches from near the soil level, it was possible to obtain tnore 
fibre and wood per plant in most of the treated populations of C. olitorius. While 
in most of the treated populations in C. capsularis, retting was more diflicult due 
to excessfye lateral branching. The diffei'encc in the responses to irradiations 
with reference to the induction of bifurcations were found at the species level 
only. The probable meclianisni of induction of bifurcation has been discussed. 
Progeny tests of a large number of plants with this radiation effect revealed no 
gcnctical back-ground and the plicnomciion of bifurcalioii of stem was considered 
us an abnormality rather than mutation. 


135. Cytotaxonomy of a Faw Orchid Genera. 


ARUNKUMAR SIIARMA and ASOKIi KUMAR CUATTKRJf, Calcutta. 


Tlie paper reports a thorough cytological study of several genera and species 
of tlie Tribe II. Vandeae of Hooker’s Orchidaceae. 

The numbers recorded in different species is given below :— 


(1) Va/ida Roxhurghi 

(2) V. teres 

(3) A el ides affine 

(4) Rhynchostylis retuia 

(5) Renanthera coccinea 
(C) Cymbidium aloefolium 

(7) Oncldium lanceanum 

(8) I'haelanopsis manii 
(0) Sarcanthus spp. 


... 

... 

2n=38 

(variation numbers 

44, 

42) 

... 

. . . 

2n=38 

(variation—35) 


2n=40 

(variation—37, 22) 


2n=-38 

... ... 

. . . 

2n=38 

... ... 

• . . 

2n-40 

(variations—38, 40, 

SO) 


... ... 

. 1 . 

2n-26 

... ... 


211--:^ 38 


. , • 

2n=38 


(variations—36, 32) 


The abnoriiial roots, due to their epiphytic nature presented difficulties in 
proper fixation which has been overcome by the use of Paradichloro-henzeue and 
Aesculin, both altering the saturation of the solutions and time period of treatment. 

From the cytological data including the study of the karyotype, the role of 
polyploidy (both euploidy and aneuploidy) and structural alteration have been 
emphasized in the evolution of different genera and species. 


136. ffiosyctematics of Stsymbria/n Mo Complex IX. Geilonm Anel/sis. 

T. N. KHOSHOO, Amritsar. 

The basic chromosome number of the complex is 7 and the ploidy level 
ranges from 2x to 8x. A critical analysis of the chromosome associations af did> 

III —48 
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kiuesis aud inelaphase-I of the various races and spontaneous and artificial hybrids 
has been made. The most common (often in 70% cells) associations are : Diploid, 
7 bivalents; Colchi-autotetraploid, 7 quadrivalcnts; Tetraploid, 14 bivalents; Ilexa- 
jtJoid, 21 bivalents; Octoploid, 12-0 quadrivalcnts-t-4-28 bivalents; Polyhaploid (from 
Tetraploid), 14 univalents; Triploid (Diploid xTetraploid), 7 bivalents + 7 unwalents 
and Hybrid tetraiiloid (Autotetraploid X Tetraploid), 7 bivalents +14 univalents, 
b'urlhcrniore, the hexaploid and the octoploid have been demonstrated fo have 
arisen by the gametic doubling of the triploid and the tetrai>loid re.spectively. 

In view of the above data, the various evidences point out that if the genomic 
constitution of the diploid race is denoted as AA, then that of the tetraploid is 
2A, 2IJ. The liexa^iloid has a constitution like 2A 2A, 2B,* while the octoploid has 
4A, 4B. Following the nomenclature of Stebbins, the tetraploid is a genomic 
allotetraploid. The hexaploid is an auto-allohexaploid, whose autoploid portion is 
111 itself segmentar-alloploid in character. The octoploid is an auto-allo-octoploid. 

The pairing in the polyhaploid plant and the increased pairing (i.e. more than 
7 bivalents aii-.l/or occasional trivalent formation) in the triploid indicate that the 
A and A, genomes on one hanti, and the B genome on the other, are not entriely 
non-homologou.s. There appear to be some duplicated seginent.s distributed ran¬ 
domly among the tliromosotiics of the A genomes and the B genome. Ordinarily 
such homologous assoeiations are suppres.sed, whether due to the .strong preferen¬ 
tial pairing or due to some, hitherto unravelled, genotypic control. This means 
that the symbols A and B do not convey the real cytogenetical nature of the 
genomes. 

The taxonomic implications of the present analysis have been discussed. 


137. A Cytotaxonomic Study of the West Himalayan Polygonateae. 

F. N. MEHRA and R. S. FATHANIA, Amritsar, 

As at present constituted, the Eiliaceous tribe Folygonaleae inefudes nine 
genera, Hutchinson (1934). Of these only three namely Polygonaltim Miller, 
Dispotum Salisb., ex D, Don and Smilacina De.sf. are met with in the North 
Western Himalayas at an altitude of 2,-3,000 metres. The cytology of all the species 
belonging to these occurring in the area has been worked out. Collections were 
made from Dalhousie, Simla and Mussoorie. 

Polygonatum Miller—Three species of this genus are met with. PoJygouatum 
miillifloiiim All, : Chromosome number was determined from root tip mitoses, 
pollen mitoses, and jxilleu mother cells. Tlie somatic number from root lips is 
211 - 22 . The karyotype is of the syimnetrical type with five pairs of long and 
six pairs of short chronicsnmes. Size range of the chromosomes is from 8)4-3/^. 
Meiosis is perfectly normal showing eleven bivalents at metapliase I. This uuinber 
2n=22 and n=H is a new report Tor the species. Polygonatum vertkillatum All. : 
Chromosomes were studied from the root tips and pollen mother cells. The somatic 
number is 2n-66, The karyotype is of the symmetrical type with a gradual tran¬ 
sition from very long to very short chromosomes. Size range of the chromosomes 
is from Meiosis in this taxon is highly irregular showing chromatin 

bridges, univalents and multivalents. The chromosome number 2n=66 for P. vetti- 
cillatum is a new report not having been recorded so far in any any species of the 
genus. Polygonatum sibiticnm Red. ; Chromosome number was determined from 
root tips, pollen mitoses, and pollen mother cells. Root tips showed 2n=36 chro¬ 
mosomes. Karyotype is of the a.symmetrical type with eight pairs of long and ten 
pairs of short chromosomes. Size range of the chromosomes is from to Zp. 
Meiosis is perfectly normal showing eighteen bivalents. The chromosome number 
2n=:36 and nalS is a new record for the species. 
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Disporum Salisb., ex D, Don.- Only one species Disporum cantoniense (Lour.) 
Merr. occurs in the N.W, Himalayos. Chromosome number was determined from 
root tips which show 2n = 16. The karyotype is of the symmetrical type with 
eight long and eight medium sized chromosomes. Size range of the chromosomes 
is from ISyi to 6/x. Its karyotype is different from the Japanese taxon which 
however has the same chromosome number. 

Smilacina Desf. —Only one species Smilacina purpurea Wall, occurs in the 
N.W. Himalayas. Chromosome number was determined from ix)llen mitoses ond 
the haploid complement showed 18 chromosomes. Karyotype is symmatrical with 
ten long and eight comparatively shorter chromosomes. Size range of the chro¬ 
mosomes is from 12 to 14//. This is a new report for the species, 

Cytotaxonomy of the species investigated is discussed. 


138. Cytological Observations on Sikkim Species of Athyrium. 

S. S. BIR, Amritsar. 

Jn an atlenipl to evaluate the phylogeny of controversial fern genera, Athyrium 
Roth and Diplazium Swartz, cytotaxonomic investigations on Ihcir Himalayan re¬ 
presentatives are being carried out. Athyrium (sensu stricto) is very widely distri¬ 
buted and in the Himalayas alone, it is represented by about 25 si)ecies (also inculd- 
ing the varieties that have hitherto been raised to specific rank). However, this 
number is bound to increase because of the present imperfect taxonomic status of 
some of tliese ferns. 

The present commnnicatinn deals with the cytological aspect of 13' species of 
Athyrium from North Sikkim, Kaslcrn Himalayas. Meiosis has been critically 
examined by acetO'carmin squash technique and found to be perfectly normal. All 
of these species are sexual and produce G4 normal seemingly viable spores. Most 
of llie species which were studied by Mehra and Verma from Darjeeling, also occur 
wfithin the area and show the same cytological status and accordingly IhCvSe were left 
out of this report. Except for one, namely, A. schimperi Moiig (Singhik, 6,000 ft. 
alt.), all the species grow at higher altitudes in the Lachen valley, N. Sikkim, 
between 8,000—14,000 ft. alt. The names of the species marked thus C*) are entirely 
on Prof. R. C. Ching's (Academia vSinica, Peking) authority. The descriptions of 
new species, varieties and combinations referred to here, are intended to be pub¬ 
lished separately. 

Out of these, * Athyrium Tsaii Clung (IMs.), A, rupicola (Hope) C. Chr., *A. 
parasnathensis (Clarke) Ching (Ms.), *A. himalaicurn Ching (Ms.), *A, Birii Ching 
(Ms.), A. rtibricaiile (Rdgw.) Bir (Stat. nov), A. Mchrii Bir (species nov), A. aff, 
flabcllulatum (Clarke) Tnrd., A. schimperi Moug., and A. subtrian^ulare (Hook.) 
Bedd. var. sikkimensis Bir (var. nov) are all diploids with n~40 while three species 
namely A. subtriavsulare (Hook.) Bcdd, A, spinniosuvi (Maxim) MiUle and */4. 
polyspora (Clarke) Ching (Ms.) are tetraploids (n:=80). One species, A. attenua- 
turn (Clarke) Tagawa showed iiitraspccific ciiploidy, both diploid and tetraploid races 
are present in the area. Polyploidy encountered is only up to tetraploid level. 

Out of a total of 36 species worked out so far only one has been found to be 
apogamous. This ultimately disproves Mahabale et aPs observation that most of 
the species of Athyrium are upogainous. Likewise Europe, Himalayas represent 
temperate climate and out of atlcast 24 clear cut species worked out from this 
region 75% .are diploids (rest only tetraploids) while from Ceylon with tropical 
climate, uptil now no diploid species has been found and there the grade of ploidy 

* Athyrium himalaicurn Ching and A. Birii Ching are new species found by the 
writer during the course of present investigations. These were sent to Prof, R. C. 
Ching for opinion and have been named os such by him. 
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is much hi'Kher. Keeping in view the data about Ceylon species of Athytium that 
is at present available, this analysis appears to give a rather strong support to 
Manton’s observation that “evolution is pi’ocecding faster in tropics than in tem¬ 
perate latitudes". 

Further comparisons with allied genera such as Diplazinm Sw., DipJazoipsis C. 
C'hr., Cystoptcris Bernh. etc. have been made. , 


139. Cytology of the North-West Indian Compositae. 

P, N. MEIIRA and S. S. SIDHU, Amritsar. 

41 species of the family belonging to 30 genera have been worked out cytologi- 
cally. Of these the chromosome number in 28 species and 10 genera is reported for 


the first time. The results are tabulated below. 





n number 



Species 

(meiotic 2n 

studies) 

num 

1. 

Vernonia cincrea Lees. 

9 

18 

** 2. 

V. clncrascens Schulz-Bii). 

10 

• 1 « 

** 3. 

V. anihelmlntica Willd 




(—Centraiherum 
anthelmintica Dryand). 

10 

* • • 

4. 

Ageratum conyzoidcs Linn. 

10 

... 

• 5. 

Dichrocephala lalifolia DC. 

... 

18 

• 6. 

Cyalhocline lyrata Cass. 

11 

... 

♦ 7. 

Myriactis waUichn Lees. 

... 

36 

** 8. 

Aster moWuscnlus Wall. 


3(3 

9, 

A. Thomsoni Clarke Camp. 

9 

... 

•* 10. 

Erigeron hiifoUus Linn. 

. 

27 

* 11. 

Conyza strict a Willd. 

9 

... 

• 12. 

C. atnbigtia Willd. 

27 

... 

• 13. 

Bluniea laccra DC. 

11 

... 

♦ 14. 

B. membranacea DC. 

11 

... 

• 15. 

B. Wightiana DC. 

9 

18 

• 16. 

B. sp. 

9 

... 

• 17. 

Laggera aiirita Schulz-Bip. 

10 

... 

* 18. 

Vicoa vestita Benth. 

9 

... 

* 19. 

V. indica DC. {=V. auriciilala Cass.) 

9 

.. ■ 

• 20. 

Ifloga fontanessii Cass. 

7 

■ ■« 

21. 

Xanlhmm slrmmiiwn Linn. 

18 

... 

*22. 

Eclipta alba Hassk. 

11 

... 

23. 

Tridax procutnbens Linn. 

18 

... 

•24. 

Siegesbeckia orientalis Linn. 

15 

... 



30 

60 

25. 

Bidens wallichH DC. 




( = B. pilosa vat. bipinnata Linn.) 

36 

... 

26. 

Galinsoga parviflora Cav. 

8 

... 

•• 27. 

Cotula hemispherica Wall. 

10 

20 

28. 

Emilia sonchifolia DC. 

5 

... 

**29. 

Gytvura angvlosa DC. 

9 

0 • • 

**30. 

Echinops echinatus DC. 

14 

• V « 

*•31. 

Cnicus arvensis Hoffm. 

17 

34 

*• 32. 

C. argyracanthus DC. 

16 or 17? 

• ■ • 

33. 

Carthamus oxycantH Bieb. 

13 

t t ff 
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n number 

Species (meiotic 2n number 

studies) 


34. Cichorhim intyhus Linn. 

”*35. Lactuca scariola Linn. 

**36. L. dissecta Don Prodr. 

37. Sonchus asper Vieb. 

38. S. oletaceous Linn. 

*39. ricridium tingitanum Desf. 

40. Launea nudicaulis Lees. 

41. Youngia japonica DC. {=Crepis japonica Beiith.l 

(a) Amritsar type 

(b) Pathankote type 


9 

9 

8 

9 

16 


9 

9 

8 

8 


In conclusion it may be stated that, (1) a new base number 10 is found in the 
tribe Vernonieae in addition to the already known 9 and 11; (2) Aster inolHusctthis 
Wall, is a tetraploid with probably 3 genomes in its constitution and may be repre¬ 
sented as A A BC; (3) Eriscron Unifalius Linn, is a triploid and does not set seeds; 
(4) Tridax ptocnmbcMS Linn., on the basis of meiotic studies, is considered to be 
a structural hybrid; (5) Intra-si)ecific polyploidy is found to occur in Sicgesheckia 
oricntalis Linn, and includes a diploid race (2n-30) and a tetraploid one (2u-00); 
(6) two morphologically distinct types but with same chromosome number are re¬ 
corded in Youngia japonica DC; (7) the basic chromosome number 5 is proposed 
for the family. 


140. Cytology of Some ‘Acrostichoid’ Ferns. 

S. S. BIR, Amritsar. 

Three Eastern Himalayan ferns with well pronounced ‘acroslichoid* soral sur¬ 
face have been cytologically examined and meiotic chromosome numbers determined 
by acetocarmine squash technique. The.se belong to two very widely different genera 
of ferns, namely, Elaphoglossiim Schott and Paraleplochilus Copel. In these the 
leaves are dimorphic and the fertile ones are very rare. 

Two species of Elaphoglossiim, E, confonne (Sw.) Schott and E. laurifolium 
(Thours) Moore (Syn. E. latifolium Bedd. Haiidb. 418. t. 248) were collected. The 
former is common near Sidiapong (2,500 ft. alt.), Darjeeling, while the latter is 
abundant on moist rocks in North Sikkim state along Gangbjk-Dickchu and Dickchu- 
Singhik Roads (between 3,000—5,000 ft.). These two species are strikingly similar 
and can only be distinguished on close examination. E. laurifolium is character¬ 
ised by the diaphanous margin of sterile frond, thickly clavate apices of vcinlets 
falling short of margin and scale bases not sheathing. In the other species, E. 
conforme, the veins are simply forked and reach the margin. E. laurifolium has 
been recorded for the first time from the Himalayas. Both the species are tetra¬ 
ploid with n=82 and are based on 41. 

The ‘Polypodioid* genus, Paraleplochilus has 2—3 species and the type specie.s, 
namely, P. decurrens (Blume) Copel. (Syn. Gymnopteris variabilis Bedd. Handb. 
429. t. 258) is the only representative in India. It grows on shaded rocks and is 
extremely rare. Only one individual was collected along the Teesta-Miinjitar Road, 
Darjeeling District. At late diakinesis 36 bivalents have undoubtedly been counted. 
This is a first report of chromosome number for Paraleplochilus. This is the diploid 

* Genera reported for the first time. 

•* Species reported for the first time. 
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number since the allied genus I.cptochihis with which it has often been merged (cf. 
Holttum, 1954), has also the base number 36 (cf, Manton and Sledge, 1954), 

All the three plants investigated here show normal meiosis and produce viable 
spores. The systematic position of two genera is discussed in the light of cytologi- 
cal evidence. 


141. A preliminary study of meiotic nucleolus in Sesamum orientale L. 

G. G, NAIR, Calcutta. 

The paper deals with an approach to varietal differentiation in Scsatnutn orien¬ 
tale I/., by the study of meiotic nucleolus. The different varieties under investiga¬ 
tion are, types 10, 12, 16 and 20 of West Bengal and TMV 1 of Madras. Types 12 
and 16 are black seeded, while types 10, 20 and TMV 1 are brown to reddish brown. 
Meiosis was studied from pollen mother cells. The resting {wllcn mother cell of 
tlie black seeded types 12 and 16 have one big, perfectly stained nucleolus, while 
types 10, 20 and TMV 1 have an additional smaller nucleolus. In all the types, the 
bigger nucleolus was observed to disappear towards the end of prophase, while the 
smaller one in the brown seeded varieties persists throughout the division stages 
up to tetrad. Thus, in the two sec<l-colour groups, black and brown, there is, ]>ow- 
ever, inter-group difference in the absence or presence of this “persisting nucleolus”. 


142. Differential Effect of the Incorporation of RNA and DNA in Plant Tissue. 

ARUN KUMAR vSHARMA and ARCIIANA SHARMA, Calcutta. 

' The effect of different concentrations of ribonucleic acid (RNA) and desoxyribo¬ 
nucleic acid (DNA) has been studied on meristeniatic somatic cells of Allium cepa. 
The principal elfects noted with both are polyploidy and reductional separation of 
chromosomes. 

It lias been assumed that RNA causes viscosity change in the plasma, which is 
responsible for polyploidy. DN.A, though entering in a minute quantity due to its 
high molecular weight, gets converted into RNA precursors and ultimately causes 
the same effect. Somatic reduction is caused by an increase in the UNA content of 
the plasma and as such, application of this chemical causes reductional separation 
of chromosomes, RN.\, on the other hand, is gradually converted into DNA pre¬ 
cursors to cause this effect. The interconvertible nature of the two nucleic acids, 
within the tissue, allow's the simultaneous occurrence of polyploidy and somatic 
reduction after a brief interval follow'ing artificial treatment. 


PLANT PHYSIOLOGY 

143. Effect of Gibberellic Acid on Certain Horticultural Plants Cultivated in India. 

S. C. CHAKRAVARTI, Mhow. 

Pre.sent investigation was undertaken during the winter months to find out 
fhe effect of gibberellic acid (GA) on (a) woody perennials :— Hamelia patens Jacq., 
Ixora macrothyrsa Moore, Justicia carnea Hook., Lawsonia alba Lam., Nerium 
oleander L. and Psidium guajava L. and (b) annuals :— Dianthus barbatus L., 
Aqueous solution of the chemical was applied once to several times in the concen- 
Linaria marocanna Hook., Phlox drummondil Hook, and Zinnia elegans Jack. 
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irations of 200, 100 and 10 ppm. to their vshoot apices. Treatment failed to induce 
extension growth in Psidiuin, Ixora and Neriiim, 

A change in the shape of the leaves from lanceolate to linear and in their 
arrangciiieiit from whorled to alternate, crowding of flower beds at the apex of the 
inflorescence axis and earliness in flowering upto 12 days have been recorded in 
JJnaria marocanna Hook. In llatiiclia patens Jaoq. GA treatment resulted in the 
breaking of dormancy of the lateral buds and in change from the winter form 
consisting of rosette of ovate kaves terniiiiating the shoot to the summer one of 
normal elongated internodes with lanceolate leaves and their reversal back to the 
original condition within a month of the cessation of the treatment. 

Death of the terminal ineristem resulting in ccvssation of growth in Lawsonia 
cilba and in the development of abortive inflorescence in Justicia carnea has been 
ic'corded in the treated plants. This gives the possibility of using GA sprays, 
which is effective in as low a concentration as 10 ppm. to replace hand pruning 
of L.aivi^onia, one of the commonest hedge plants ni India. 

Shortemng of internodcs as an after-cfkct of OA treatment recorded in 7AmU 
clci;ans in the present iiivestigaliou and also in Sci,amu))i indiciim^ and ticcr 

1. Chakravarli, S. C. Phytou 11 : 75 (1958). 

a )might result from a diminution in the rate of synthesis of growth 

2. -Nature 182:1612 (1958). 

factors as scveial investigators have found that GA fails to produce extension 
growth when the natural supply of auxins are cut otf through decapitation. 


144. The action of AIpha-Naphthalcne acetic acid on the rate of growth of 
Ciccr arictinum L. 


S. NAIK, Sambalpur. 

With a view to investigate the effect of growth promoting substances on the 
rate of growth of Cicer arictinum D., experiments were performed with A-Naph- 
thalene acetic acid. 

Fresh seeds were treated with the hormone in \watcry solution at various 
concentrations langing from 1 ppm. to 10 ppm. The period of soaking of the 
seeds was G, 12 and 18 hours respectively at 30'^C. The hormone treated seeds 
were sown separately in different pots containing identical soil. Weekly records 
for the growth in heights of different plants were taken and the mean rate of 
increase in height during the week was determined. 

The results show that A-Naphthalene acetic acid has got growth promoting 
effect on Ctccr arictinum L. The rate of growtli is affected by the concentration 
of the hormone solution. As the doses are lessened the growth becomes more and 
more pronounced. vSo the lower the concentration the higher is tlie rate of 
growth. It also shows that the growth hormone is effective even in very low 
dilutions and probably the inhibition becomes more and more pronounced leading 
to the eventual suppression of normal growth. 


145. Studiefi on the Growth Hormone Content$ of the Immature KemeU of a 
Local Variety of Zea Mays. 

D. D. SABNIS and B. S. NAVALKAR, Bombay. 

Work was carried out in this laboratory on the analysis of the growth hor¬ 
mones present in the immature seeds of a local variety of Zea tnays. Total auxin 
was extracted after alkaline hydrolysis (N/50 NaOH at 15 lbs. pressure) and the 
sodium bicarbonate method of purification was employed. The auxins were isolated 
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and identified by using strip paper chromatographic teclinique. Only indole* 
acetic acid was detected in the acid fraction of the extract. Neutral hormones 
were not present in detectable quantities. Destruction of indolcacetic acid occurn 
in unpurified auxin extracts. Minor modifications in experimental teclinique are 
described. Further work is in progress. • 


146. Effect of certain auxin-antagonisers on the rooting response of some stem 
cuttings with distinctive anatomy. 

13. SAMANXARAI and II. PATTNAIK, Cuttack. 

Stem cuttings of Lcpladcnia reticulata W. & A. were treated with aqueous 
solutions of /3-indolyl butyric acid (IBA), Maleic hydrazide (MH), Tri-iodo-bcnzoic 
acid (TIBA), 2, 4-Dichloranisole (DCA), IBA + MH, IBA-hTIBA and IBA+DCA. The 
concentration of IBA was 100 parts per million (PPM.) as it was found to be the 
optimal concentration for rooting response for these twigs. The concentration ol 
Mil, TIBA and DCA applied wcie 100, 50 and 20 ppm. Controls were kept in 
water. The treatments lasted fur 24 hours and subsequently the cuttings were 
washed and cultured in tap water under humid conditions and diffused light in 
propagating chambers. 

11 was found that tlie cuttings treated with IBA produced copious roofs \vliereas 
those treated with Mil, TIBA and DCA had no routs at all. However, cuttings 
treated with IBA and subsecjucntly with lower concentrations of MH, TIBA and 
DCA respectively, produced few roots, 'i'liis loss in routing response is ascribed 
to the inhibitory effect of the auxiii-antagonisers on the formation of root 
priinordia. 


147. Growth Regulating Properties of the Root Extract of Water Hyacinths 
(Eichornia speciosa, Kunth). 

S. M. SIRCAR and MAYA KUNDU, Calcutta. 

The root extract of water hyaciiilh (EichO)nia sf'cciosa, Kunth) shows growth 
regulating properties. The aqueous extract in cold was found to have accelerated 
shoot growth and inhibition of root growth of several varieties of rice, oat, wheat, 
maize, grain, ground nut and mustard. A comparison of the effects of the extracts 
with those of lAA and GA indicates that the growth manifestations by the appli¬ 
cation of the root extract are not identical with TAA and GA. The results 
indicate the presence of a different type of growth promoting substance or sub¬ 
stances present in the roots of water hyacinth for which chromatographic separa¬ 
tion and chemical methods for identification have been in progress in this laboratory. 


148. Effect of NAA on Sprout Inhibition of Potato Tubers. 

B. D. BAIJI/AL, Agra, and I. M. RAO, Tirupathi. 

Influence of prestorage soaking of potato tubers (Var. Military wSpecial) in 
0, 100 and 200 ppm. of NAA for 24 hours on loss in weight and sprout formation 
during storage have been investigated. Two bags, each with ten tubers, were 
kept for each treatment, including the control (tubers untreated). Observation 
on total loss in weight during storage for 123 days, and number and weight of 
sprout were recorded. 

It is indicated that prestorage soaking treatments either in water or NAA led 
to decrease in the number of sprouts and also their weights ; but loss in weight 
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of the tubers during storage period was practically the same as in control. 
I>ecrease in number of sprouts relatively lowered with 100 ppm. of NAA (59-5% 
inhibition), compared to water-wSonkiug (72d% inhibition) or soaking in 200 ppm. 
of NAA (73 7% inhibition) ; however, the sprout-weight was depressed almovSt 
equally with the two concentrations of NAA (70*4% and 72-6% with 100 and 
200 ppm. respectively) and was higher tlian that with water soaking 56'6%). 
The results of the present investigation are in the lines with the finding of the 
other w'orkers. 


149. Effects of Gibberellic Acid on the Flowering and Growth of an early rice. 

G. MISRA and G. SAHU, Cuttack. 

The cftectvS of Gibberellic acid was studied on an early variety of rice, N.ISO. 
The treatment consisted of pre-sowing seed soaking 72 hours followe<l by a 
post-sowing foliar spray with varying concentrations, 1, 10, 100, 250, and 500 parts 
per million (ppm.) of gibberellic acid. The spraying commenced with 28 days 
old seedlings and continued once a week till the time of ear emergence. Gib¬ 
berellic acfd in all concentrations induced a significant earliness in flowering in 
the treated plants in comparison with the controls, the maximum earliness being 
obtained with 100 ppm. of the chemical. Concentrations higher or lower than 
100 ppm. produced a lesser degree of earliness. Gibberellic acid further brought 
about a decrease in the production of tillers and leaves along with a c'ouspiciious 
elongation of the main shoot and tillers in comparison with the controls. The 
promotion or inhibition witli regard to the vegetative characters strictly follows 
the concentration gradient of the chemical within the range 1 to 600 ppm. 


150. Effects of Gibberellic Acid on the Radiation Stunted Seedlings of Maize. 

B. K. GAUR and N. K. NOTANI, Tronibay. 

Maize seeds or the single cross WT^ 9x38 — 11 were irradiated watli pile neutrons 
with doses ranging from lxl0^*Np to 5xl0'^Np and then treated with Gibberellic 
Acid (GA). In one .set of experiments the seeds were soaked in GA for 24 hours 
and then seedlings raised in sand. In the other set, seeds were sprouted on 
moistened filter papers and the selected seedlings with a 2-3 cm. root-length were 
from then on grown in GA solution. It was evident from both these experiments 
that GA can reverse the stunting of seedlings caused by radiation. 


151. Relative Effectiveness of the Three Forms of Aminobenzoic Acid in the 
Flowering Behaviour of an Early Rice. 

D. ]\nSHRA and G. MISRA. Cuttack. 

The effects of ortho, ineta and para aminobenzoic acid on the flowering behaviour 
of an early variety of rice lias been studied in pot culture experiment.s. The 
treatmetit consisted of soaking the homozygous pure seeds of the variety N.136 
for 48 hours with each of these chemicals at the concentrations of 1, 10, 100 and 
1,000 parts per million (ppm.) followed later on from 28th day old seedlings with 
a weekly foliar spray with the corresponding solution in which the seeds were 
previously soaked. The spraying was terminated at heading. A set of grains 
soaked in distilled water was maintained as controls. Of the three forms of 
aminobenzoic acid the meta acid brought about significant earlier ear emergence 

III— 49 
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over lliose of the controls at all the concentrations used. The ortho form is less 
effective than the ineta one in that it induced earlier ear emergence at all the 
concentrations excepting at the highest one of 1,000 ppm. The para acid 
exhibited the least effect in that there was earlier ear emergence only at 1,000 ppm. 
Hence it is concluded that the three forms of aiiiinobcnzoic acid have a promotive 
effect on flowering of rice and that the degree of earliness depends on*the relative 
j>osition of the carboxyl group with respect to amino group in the molecule, 
maximum earlincss being obtained with the meta form and minimum with the 
para one. 


152. Physiological studies in salt tolerance of crop plants. VIII. Influence of lAA 
spraying on the deleterious effect of sodium sulphate on growth and maturity 
of wheat. 


M. N. SARIN, Agra, and I. M. RAO, Tirupathi. 

Ivocal saline and alkaline soils contain a fairly large amount of sodium sulphate, 
even upto 0*269% (on oveii-dry-soil). Depression in crojD grow'th or even complete 
failure is of common occurrence in these areas. The present study was under¬ 
taken to evaluate the possibility of neutralising the sulphate injury by spraying 
the plants with lAA solution. 

Seeds of wheat C.591 were sown in the first week of November in earthen 
pots containing air-dry soil mixed with compost (1:1). Two sets of two scries 
were maintained : (i) with sodium sulphate (015% on air-dry-weight of the soil) 
added to the soil, (ii) normal soil without any added sulphate. Four weeks after 
sowing, one of the sets was subjected to weekly sprays of 5 i)pm. solution of lAA 
and the spraying was continued till maturity. The exiicrinient was conducted 
during two years, i.e. rabi 1956-57 and I957-S8. 

Sodium sulphate i^tarded the growth and maturity of wheat plants but the 
yield of grain appeared to suffer more than the shoot-dry-matter production ; the 
average reduction in shoot-dry-wcight and yield of grain for the two years 
amounted to nearly 3374 and 42% respectively. 

Spraying the wheat plants by lAA solution increased on an average the 
shoot-dry-weight by 38% but scarcely affected the yield when the plants were 
growing in normal soil. In the sodium sulphate added soil, however, lAA spray¬ 
ing increased significantly shoot-dry-weight and grain-yield of plants by 128% and 
109% revSpectivcl}^ over the unsprayed set ; further, lAA-sprayed plants, grown in 
sulphate soil, showed even better growth and yield than the unsprayed ones in the 
normal soil, the average increase in slioot-dry-w^eight and yield of grain being 
53% and 11%. It clearly showed the utility of lAA-treatnient to overcome 
the inhibitive effect of sodium sulphate on growth and maturity of wheat plants. 

The various probabilities of the mechanism of salt injury are discussed and 
the use of synthetic phytohormones in crop-husbandry in salt lands is advocated. 


153. Factors concerned in the secondary growth in the petioles of Tridax pro- 
cumbens L. leaves. 

B. SAMANTARAI and T. KABI, Cuttack. 

The factors concerned in the secondary growth, were studied in the leaves 
of Tridaoc proenmbens, where secondary growth was not observed when the leaves 
were attached to the plant. Profuse secondary growth was observed when the 
le^ye,s were isol^itecl and treated with synthetic hormones* Experiments were per- 
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formed with isolated leaves and attached leaves, with girdles above and below the 
nbde and without girdles. Synthetic hormones like y3-indolyl butyric acid (IBA), 
j3-indolyl acetic acid (lAA), and a-Naphthyl acetic (NAA) and auxin antagonisers 
like Maleic hydrazide (Mil), Phenyl mercuric nitrate (PMN) and 2, 4-DichlorauisoIe 
(DCA) were used. The effect of some food stuff like sucrose and asparagine and 
some ‘B’ vitamins like thiamine, riboflavin and nicotinic acid was also .studied. It 
was found that auxins whether native or applied enhanced secondary growth, 
auxin antagonisers inhibited secondary growth either partially or completely under 
different conditions and food stuffs and ‘B’ vitamins had no effect on the initiation 
and activation of the cambium. It is suggested from the experinionteal results 
that auxins whether native or synthetic control the initiation and activation of 
the cambium resulting in secondary growth. 


154. Factors concerned in secondary growth in the petioles of woody climbers. 

B. SAMANTAEAI and B. K. NANDA, Cuttack. 

Investigations were carried out to determine the factors concerned in the 
secondary growth in the petioles of Argyrcia spcciosa vSweet. where secondary 
growth nonnally occurs when the leaves are attached to the plant. Before any 
cambium was formed in the leaves they were isolated and treated w'ith /3-indolyl 
butyric acid (IBA). Such leaves produced roots and secondary growth. The type 
of secondary growth in early stages resembled the normal type of secondary 
growth as seen under attached condition. During later stages it resembled the 
type .seen in .stems of this plant. 

Administration of auxin-antagonisers Maleic hydrazide (MU) and Phenyl mercu¬ 
ric nitrate (PMN) once each, lowered down the magnitude of secondary growth. 
Repeated applications of these completely inhibited .secondary growth. These auxin- 
antagonisers, however, along with IBA although reduced secondary growth, could 
not completely inhibit it even under repeated administration. It is suggested from 
the cflcts of auxin and thir inactivation by auxin-antagonisers that auxins are 
solely responsible for the secondary growth occurring in petioles. Further the 
nature of secondary growth also lends support to the partial shoot theory of the 
leaf as elaborated by Arber. 


155. Effect of Feeding Krebs Cycle Acids on the Respiration of Kalanchoe Sp. 

P. V. V. SESH.AGIRI and P. V. SUBBA RAO, Waltair. 

The influence of different Krebs cycle acids on the respiratory mechanism of 
Kalanchoe leaves has been studied. In the course of the investigation it has been 
obsrved that age of the leaf and diurnal fluctuations have a marked influence 
on the rate of respiration and the respiratory quotient of the leaves. Chromato¬ 
graphic analyses of the leaves at different periods of the day have clearly indicated 
that there is an appreciable accumulation of malic and citric acid.s during the 
morning hours while a considerable depletion has been observed in the late hours 
of the day. Experiments on the feeding of the leaf tissue with pyruvate, succi¬ 
nate, fumarate or inalate in varying concentrations either singly or in mixtures 
showed that oxygen uptake was accelerated by these acids while with citrate there 
was an inhibition. Carbon dioxide output was also found to be more pronounced 
when the tissue was fed wfteh succinate, fumarate or malate while with citrate 
and pyruvate there was a marked lowering. In the light of the above findings 
it has been sugested that normal Krebs cycle changes are operative in Kalanchoe 
leaves, although certain reactions of the cycle are more pronounced than the others. 
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156. Influence of Temperature on the Distribution of Ascorbic Acid Content in 
Non-dormant Potato Tubers. 

B. 1). BAIJAIy, Agra and I. M. RAO, Tirupathi. 

The influence of temperature on the distribution of Ascorbic acid (▼itaniiii C) 
nf llie potalcj tubers (var. Military special) at regions ‘near the eye' and ‘away from 
tlie eye* has been investigated. On initiation of sprouting, the tubers were divided 
into two lots; one lot was kept in a local cold storage factory (temp. 34^1".) and 
and the other one in room (temp. 85^F.) in darkness. Biweekly estinuitions for 
Ascorbic acid were made in duplicates, following the Indoplieiiol Titration method 
(A.O.A.C. methods 1951). 

It is observed that ; 

(i) Ascorbic acid content of the tubers were relativcdy higher in the room as 
compared to those in the cold-storage. 

(li) Ascorbic acid content were relatively higher in the regions ‘away from 
the eye*. 

(iii) Further, i>eriodi('al fluctnalioiis wcie rpiite consjncucais ip both the regions 
under the tw’o conditions of storage, more so in the regions ‘near the eye*. I'lnc- 
tuations in the regions ‘near the eye* were more marked when the tubers were 
stored in the room than in the cold-storage. 

Thus it is clear that during storage the teini^eratiire influences the dislnbutioii 
of Ascorbic acid content of the iion-ilorniant tubers considerably. Periodical marked 
tlecrcases in Ascorbic aciil content near the sprout are <li8ceniible, apparentl> 
being due to its iitili/alioii m sprout foriiiation. The work on the above problem 
is still under progress. 


1S7. Studies in the Physiology of Fruits and Vegetables. Vll. Physiological 
changes during ripening and storage of tomato in normal and low tempe¬ 
rature. 


J. K. CHOUDHURY and D. K. DAS GUPTA, Calcutta. 

Tomatoes (var. Patharkuchi) were collected from Bhangur (near Calcutta) dur¬ 
ing the winter of 1958-59 and were kept at normal room temperature (72°—88°P\ 
R.ll. 33—91%), 50°~-52°F (R.II. 10—15%) and 40°—42°!^ (R.H. 70 -75%) to deter 
mine their loss in weight, keeping quality and chemical changes in respect of 
Vitamin-C (Ascorbic Acid), pH and total acid, alcohol soluble and iiis(duble solids 
total and reducing sugars and respiration rate during storage and ripening. 

The fruits ripened and remained marketable for 8—9 and 21—24 days, res 
pectivcly, at room temperature and 50°—52°F. At 40“—52°F they remained green 
for nearly three weeks wdtliout visible injury. 

The fruits lost more in w'ejglit higher the temperature was but their ascorbic 
acid content w^as inversely related with tcinperarnre conditions. The average as('or- 
bic acid values in the three temperatures, respectively, were 23*97, 24*71 and 27*49 
mgm/100 gin. fresh material . 

Total acids generally increased with the storage period in all temperatures 
and the pH decreased, except in 40° -42°P', w^here the pH did not change. Total 
acid (as = (N) NaOH) under the storage conditions, respectively, were 8-06, 7-88 
and 7*79 c.c., on an average, in 100 gms, frcwsh material. 

Sugars in tomatoes were present mainly as non-reducing sugar which did not 
change to any appreciable extent under storage conditions. A very small quantity 
of non-reducing substance, however, appeared for a short period after 2-—3 days 
in storage, particularly under room temperature. Reducing sugar, on an average, 
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was 1-93, 2-08 and 2-16 gnis/100 gins, fresh material under the three storage con¬ 
ditions. Alcohol soluble and insoluble matters did riot show any significant change 
during storage. 

Respiration rate gradually decreased after the inaximiiui climatic rise on 
the third da}^ of storage. Average COo evolved was 5-51 ing./lOO gui. tomato at 
35-5''±0-5°C. 


158. Interaction of Potassium and Cobalt with Auxins on Flowering of Early Rice. 

D. MLSIIRA and G. MJSRA, Cuttack. 

The effect of i)otassiuiii chloride, cobalt chloride at the concentrations of 
1000 ppm. (parts per million), lAA and NAA at the concentrations of 100 pj^ni. 
and the coinbinal ion of these inorganic clieiiiicals with auxins lias been investigated 
on the ear emergence of two early varieties ot rice N. 136 and B. 76, in pot culture 
esperimeiitb. 'J'lie trcatiiient consisted of soaking the seeds in the respective solu¬ 
tions for 48 lioais fijllowed with a foliar spray with the correspoiulmg biilution 
in ^^lucll the seeds were initially soaked. The spraying was given once a week 
beginning wilh 28-day-olcl plants till peniele emergence in the individual plants. 
A set soaked in distilled water served as control. All the treatments excepting 
two produced a significant earliness in ear emergence, rotassiuni cliloride in com¬ 
bination wilh lAA produced the maximum earliiiess. Next in a descending order 
followed the treatments lAA, rotassium ehlride jilus NAA, cobalt chloride plus 
lAA, potassium chloride plus cobalt chloride, potassium chloride, and cobalt elilonde 
plus NAA. NAA alone <lid not produce any significant change from the controls. 
Cobalt chloride alone produced, on the other hand, a reverse effect of delay in ear 
emergence. The point of intercvSt is that the delaying effect by cobalt chloride is 
negatived when JAA, NAA or potassium chloride is applied in combination wilh 
it, A combination bf potavssiuin chloride and auxins (‘xerled a synergistic or more 
favourable inlluence on the ear emergence than potassium chloride or auxins 
treated alone. 


159, Antagonum between sulphanilamide and p-aminobenzoic acid in flowerinif 
of an early rice. 

D. MISIIRA and G. AIKSRA, Cuttack. 

Sulpliaiiilainide and p-aminobetizoic acid have been reported to ha\e marked 
physiological role on plant growth, particularly that of roots. The antagonistic 
action of p-aniinobeiizoic acid on siilphanilamide inhibition stems open to some 
doubt. This experiments was designed to lest the possible antdgonistii! effect of 
p-aminoben/oic acid with vsulphanilainkle in so far as the llovvering behaviour of 
rice is concerned. Graded seeds of an early variety of rice, N. 136 were soaked 
for 48 hours separately with suli^haiiilamide and p-aniinobenzoic acid at the con¬ 
centrations of 1, 10, 100 and 1000 parts per million (ppiTi) and in another experi¬ 
ment with a mixture of the tw^o chemicals at different concentrations. After a 
thorough w^ash in water the vseeds w^ere sown in seed bed pots and later the 
seedlings were transplanted to bigger earthenware pots. A set of grains soaked 
in distilled water served as controls. The plants were then subjected to a foliar 
spray with corresponding solution in which the seeds w^ere initially soaked. The 
spraying was commenced with 4-weck-old plants and was continued once a week 
up to heading. Sulphanilamide at higher concentrations brought about a slight delay 
while p-aminobeiizoic acid at the highest concentration of 1000 ppm produced the 
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reverse effect of flight earliuess in car emergence. The interesting point is that 
when p-aiiiiiioben/uic acid was applied in combination with sulphaiiilamide, the 
inhibiting effect of sulphaiiilamide was greatly diluted and was no longer statis¬ 
tically significant. Hence p-aminobenzoic acid had definite antagonistic effect on 
the inhibition caused by higher concentrations of sulphanilaniide. 


160. Response of the root growth in Allium cepa to Coumarin. 

S. N. PATNAIK, Cuttack. 

The inhibitory effect of Coumarin and several other uiisaturated lactones have 
been reported. The expansion of leaf lamina and the accelerating effect on the 
growth of the roots were also previously reported. The effect of various concen¬ 
trations such as 0-1, 1, 10, 100 and 1000 parts per million (ppm.) on the growth 
of the roots of onion bulbs has been studied. The bulbs were selected for unifor¬ 
mity of size and treated for 72 hours by placing them over specimen tubes filled 
with the soluliuii. Another set treated with dLslilled water served as the control. 
Six replications were maintained for each treatment. Tlie bulbs after treatment 
were thoroughly washed and were allowed to grow over specimen tubes filled with 
tap water m a daik chamber at room temperature. Observations were recorded 
on the number and the niean length of the roots commencing from fifth day of 
the treatment till the 15th day at an interval of two days. I'iiially the fresh 
weight of all the roots per bulb was determined. The results indicated that 
very high concentrations such as 100 and 1000 ppm. had conspicuous inhibiting 
effect on the growth of the roots, though this was gradually reduced with the 
advancement of the age. The lower concentrations behaved differently. Very 
low concentrations such as 0*1 ppm. had no significant effect but 1 ppm. had 
prominent accelerating effect on the growth of the roots which persisted upto 
10 ppm. though the eflect was significantly decreased. Thus two things were clear 
from the behaviour of Coumarin on the growth of the roots of onion bulbs. Tirstly 
the high concentrations such as 100 and 1000 ppm. have inhibiting effect and that 
is ill their increased order of gradations and secondly there is an accelerating effect 
at on optimum low concentration. 


161. The influence of time of flowering on growth of Cicer arietinum var. N. P. 9. 

K. K. NANDA and J. J. CHINOY, Delhi. 

Uuvernalized (C) and vernalized (V) seedlings of gram were exposed to 
(1) Short Day (SD), (2) Normal Day (ND), (3) Dong Day of 18 hour illumination 
{18-LD) and (4) Long Day of 24 hour dail}^ illumination (24-LD) and the effect 
of these treatments on stem growth, number of branches and leaves per plant 
and number of leaves per branch was studied in relation to the vegetative period. 

The rate of stem elongation is higher in LD plants and reaches an earlier 
maximum than in ND ones. This earliness is more in 24-LD (C) plants than in 
18-LD (C) ones. The rate in ND (C) and SD (C) plants is slower but stem elonga¬ 
tion continues for a longer period in these cases. Vernalization hastens etem 
elongation so that an earlier maximum is reached in vernalized plants as compared 
with the unvernalized ones under the respective photoperiodic treatment. 

. A highly significant positive correlation between the vegetative period ahd the 
period of attainment of maxiiimm Iieight shows that the effect of these treatments 
on stem growth is probably due to the acceleration or retardation in flowering 
that is caused by them. 
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Longer photoperiods suppress the production of branches and leaves. This 
suporcssion is more in 24-LD (C) plants than in 18-LD (C) ones. In SD (C) plants 
also the rate of production of branches and leaves is much lower than in ND (C) 
plants. Vernalization also results in suppression of branches. 

The reason for the suppression of branches and leaves is a direct one in the 
case of SI) (C) plants resulting from its low assimiiatory aclivily while, on tlie 
other hand, it is an indirect one in the case of LD (C) and vernalized plants operat¬ 
ing through regulatory mechanism of its developmental process. 


162. Phasic Development of Cicer arietinum in relation to its Photo and Termic 
Quanta, 


K. K. NANDA and J. J. CHTNOY, Delhi. 

Seeds of a pure line variety of grain —Ciccr arietinum var. 9— were veriiali?ed 
for 45 days (V) and were sown in earthen pols along with the unvernalized set (C). 
These were, then, exposed to pliotoperiodic treatments consisting of Short Days 
(6 hour), Normal Days (about 11 hour) and Long Days of 18 and 24 hours ot illu¬ 
mination, and their effects on vegetative period (number of days from the date of 
transplantation to the dates of bud initiation and flower opening) were studied. 
The total iimiiber of light hours (Photo Quantum) as well as the sum of the 
mean diurnal tcmiieratures (Tlieniiie Quantum) up to the stages of bud initiation 
and flower opening were calculated for plants under different treatment combina¬ 
tions. Regression of the logarithms of photo quantum on the logaritliiiis of thermic 
quantum iipto these two well marked stages were determined separately for verna¬ 
lized and unvernalized plants. 

There is inverse correlation between the photo quantum and the thermic quan¬ 
tum upto the .stage of bud initiation in the case of unvernalized plants. In vorna- 
ilztd plants, however, there is a great divergence of the statistically computed 
values from the experimental values. The bud initiation is accelerated by 
low’ temperature during germination (vernalization) irrespective of the pliotoperiod 
to which plants are exposed subsequently. The eifect of light and temperature 
appears to be complimentary upto this stage. 

The period of flower development (the period betwa:en the stages of bud initia¬ 
tion and flower opening) is, however, mainly dctcniiined by the pliotoperiod. Tliis 
confirms the existence of the gametogenetic phase postulated previously (Nanda 
and Chinoy, 1945; 1957) in the case of wheat. 

A close inverse correlation between the photo and thermic quanta is found for 
the vegetative i)eriod upto the stage of flower opening both for vernalized and 
unvernalized plants. This shows that tlie photothermic concept is not incompatible 
with the phasic development of this plant inspite of the fact that the energy re¬ 
quired -for the competition of a given pliase may be supplied cither in the photo 
or thermic form. 


163, Studies on the Effect of Light on Growth of Seedlings, I. The Effect of 
Photoperiods on Elongation of Rice Embryos, 

T. M, DAS and ILABANTA MUKHERJEU, Calcutta. 

In the experiment for culture of rice embryos it has been revealed that 
elongation of Hce embryos may be controlled by periodicity of light. 

Rice grain variety Rupsall are grown in cylindrical glass vessels. During the 
experiment, treatments are divided into 3 sets. In the first set, roots are kept in 
constant darkness while only shoots are treated with different photo-periods. li\ 
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the second set, roots and shoots both are exposed to the different photo-periods 
sinmltnneonsly. And in the third set, shoots are kept in constant darkness and 
only roots are treated with different photoperiods. The following photoperiods 
are given :—(I) Continuous light, (2) 24 hours light-fS minutes darkness, (3) 19 
hours liglil + 5 hours <larkness, (4) 19 hours darkness+5 hours light^ (5) 24 hours 
darknc\s^-f-3 minutes light, (6) Coiitinuous darkness. The experiment was carried 
out foj 110 hours after which the length of eolcoptile, leaf, root was recorded to 
tlic nearest millimetre, 

111 general, growth of the eolcoptile is retarded with the increase of duration 
of light. It is interesting to note that the iiiaximum rediu'tion of eoleoptilar 
length docs not coincide with the contiiinous application of light, but on the other 
hand tlic maximum reduction of eoleoptilar length is found when the photoperiod 
is followed by a brief period of darkness. This finding obviously indicates the 
relative significance of darkness in growth reaction of the plant. When roots or 
shoots arc treated with photoperiods, the eWeet is found to be migrated to the 
other parts of the plant. The nature of the growth that is found under periodic 
e\i)osures to light is specific, and entirely different from that found under expo¬ 
sure to total amount of light and dark. 


164. Studies on the Effect of Lig^ht on growth of Seedlings—III. The effect of light 
on translocation of hydrolysed substances from endosperm to embryo and 
increase of dry weight in rice seedlings, 

T. M. DAvS aiid JOTINDRA MOHAN CHOI'HTIURT, Cnlculla. 

Tt is a well known fact that elongation of life eolcoptile is favoured in dark¬ 
ness and it is understood that the gr(‘ater rate of elongation of eoleoptilar cells 
in darkness is caused by the action of auxin. 

Jti the present iiivesligation rice seeds variety RupsaU were germinated undci 
conliiiuous darkness and light of different peiiodicilies in a temperature and light 
controlled room. At the end of 110 hours of growth, the dry weight and the 
length of different parts of tlie seedlings viz., eolcoptile, root, leaf and endosperm 
w'cre estimated. It is interesting to note that a greater elongation of the eolcoptile 
under continuous darkness was always assu('iated with greater accumulation of 
dry-matter with corresponding greater loss of dry-matter from the endosperm. Low' 
intensity of light (150 I'.C.), cither cotjtinuons or periodically exposed, significantly 
inhibited the translocation of hydrolysed mailer from endosperm to the embryo, 
and also reduced the dry w^eight accumulation in the eoleoptilar tissue. 

Behaviour of the leaf tissue w’as somewhat different. The rice leaf generally 
breaks open through eolcoptile after 72 hours of growth, after which the accumula¬ 
tion of dry matter in le.af was favoured in light; w'hich suggests that, from physio¬ 
logical point of view, eoleoptilar tissue is rather different organ from that of leaf 
and it cannot be regarded as the first leaf of the embryo. 


165. Chemical Vernalisation in an Early Variety of Rice. 

O. MTSRA and O. vSAHU, Cuttack. 

The effects of three plant growth substances, j3-indolylacetic acid (lAA), 
a-naphthylacetic acid (NAA) and Triiodobenzoic acid (TIBA) individually and in 
combination W'ith low temperature (3®C.) has been studied on the growth and 
flowering of an early variety of rice, N. 136, in pot-culture experiment. The treat¬ 
ment consisted of soaking the seeds for 72 hours with 1,10,000, and 500 parts per 
million (ppm) of efich of the three plant growth substances iji one series and 
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seed soaking followed by the low temperature treatment for a fortnight in another 
series. A set of seeds soaked simply in distilled water served as the controls. The 
seeds in all the sets were sown in seed bed pots on the same date and at the age 
of 21 days they were transplanted to 10" earthenware pots containing soil and cow- 
dung manure in the proportion of 8:1. Of the plant growth substances, lAA and 
TIBA alone did not produce any significant changes from the control whereas 
NAA alone at high concentrations of 500 and 100 ppm. produced a significant 
delay in flowering. In all the sets where the seeds received a combined treat¬ 
ment of the plant growth substances and the low temperature vernalisation, there 
was comparatively earlier ear emergence in comparison to the sets which received 
the chemical treatments alone. Furthermore, the combination of low tempera¬ 
ture and chemicals brought about a greater production of tillers and leaves than 
the chemicals alone. Hence the chemical vernalisattion in rice shows some 
positive results. 


166. Drought Resistance in Wheat, 

J. J. CHINOY, Delhi. 

Physiological studies of drought resistance in wheat have been undertaken by 
the writer during the last eighteen years, from April, 1041 to July, 1947 at the 
Indian Agricultural Research Institute New Delhi, and subsequently at the Uni¬ 
versity of Delhi. Work has proceeded along the following lines : (1) Study of 
wdieat collection under irrigated and ‘dry* conditions; (2) Determination of varietal 
resistance to walling at different stages of growth and develojmiciit; (3) Determina¬ 
tion of varietal resistance to wilting after synchronization of growth and develop¬ 
mental stages by giving vernalization and pliotoperiodic treatments; (4) Pre-sowing 
hardening treatment of seed of crop plants with a view to delcnnining its agro¬ 
biological value for Indian conditions; (5) Study of i>rotoplasinic factors deter¬ 
mining drought resistance. 

Growth and yield behaviour of 260 varieties of wheat has revealed highly 
significant inverse correlations between grain yield and 1000 kernel weight on 
the one hand and the mean maximum temperature of the ripening period on tlic 
other. These correlations have been confirmed not only by altering their time 
of flowering so as to syncronize their ripening periods with either a lower or 
higher range of temperature, but also by experiments on the ontogeny of wheat 
grain. 

Wilting experiments have showm that all the varieties tested so far are drought 
resistant during the tillering phase. Wilting at the shooting and the flowering stages 
is injurious in the case of all the varieties, the degree of drought damage depend¬ 
ing upon the time of flowering. Late varieties were more susceptible to drought 
on account of the higher prevailing temperature during their shooting and 
flowering stages. When the shootnig and the flowering stages of these late varieties 
were shifted to a lower temperature range by vernalization and photoperiodic 
treatments the damaging effect of wilting during these stages was eliminated to 
a considerable extent and all varieties responded uniformly to drought. 

Pre-sowing hardening treatment of seed enhanced the rate of germination and 
seedling growth by increasing its water absorbing capacity, as well as mobilising 
the reserve food of the seed at a faster rate. 

Study of protoplasmic factors reveal that higher hydration of the colloids and 
greater permeability are associated with the phenomenon of resistance^ 
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167. Role of food factor* like sugar and asparagine on tke rooting response of 
isolated leaves. 

B. S.4MANTARAI and P. C. TRIPATHY, Cuttack, 

A preliminary study has been made to ascertain how far sugar aiiA asparagine 
are responsible for the origin of roots in isolated leaves. I^eavcs of Daedala- 
canthiis splendens T. Anders, were fed with aqueous solutions of sucrose, aspara¬ 
gine and /J-indoIyl butyrifc acid (IBA) separately or together as mixtures and then 
MH solution wore administered in aqueous solutions. It is seen that in the 
absence of MH, sucrose and asparagine enhance rooting response whereas in 
presence of MH there is a considerable reduction of this process and with repeated 
application of MH there is a complete inhibition of root production. It is 
suggested that sugars and asparagine do not possess the faculty of originating 
roots, which is controlled either by native or applied hormones, but they exert an 
enhancing effect by supplying necessary food for the growth of the roots formed 
due to the action of hormones. 


168. Studies in the Physiology of Fruits and Vegetables. Vlll. Interaction of 
Temperatures on the Storage and Ripening behaviour of Tomato. 

J. K. CIIOUDHURY and D. K. DAS GUPTA, Calcutta. 

Green mature tomatoes (Var. Patharkuchi) were gathered from Bhangur 
(near Calcutta) during the winter of 1958-59 and were stored for varying i)eriods 
in three temperatures,—viz. (1) room temperature (72*^-8801*', R.H. 33—97%), 
(ii) 50 —52“ F (R.H. 70—75%) and 40°—42“ P' (R.H. 70—75%), with a view to 
study the interaction of these temperatures on their storage and ripening beha¬ 
viour (particularly the development of red colour). 

While the fruits could be preserved by keeping them all along in these three 
temperatures for the maximum periods of 9, 24 and 21 days, respectively, they 
could be preserved for 3 to 5 weeks in a number of temperature combinations, 
e.g., by keeping them in 50°—S2°F for 7—14 days and then in 40°—42“F (total 
storage period was 33-34 days). 

In 50°—52“ F the fruits ripened and developed full red colour but the meta¬ 
bolic processes leading to ripening and development of colour was suppressed in 
—52° P'. In some cases it also appeared that these processes, while in progress 
for a short period on higher temperature as indicated by colouring, Was checked 
when the fruits were transferred to low temperature (e.g., from room temperature 
to 40°—42°P). On the other hand, there were also some indications that if the 
fruits were yellowing and turning red in higher temperature, these processes 
remained unchecked when the fruits were transferred to low temperature, pro¬ 
vided the difference in the two storage temperatures were not wide enough (e.g. 
from 50“—52“F to 40*—42°F). 


169. Studies in the Phosphorus fractionation in some edible leaves of plants 
Grown in Bombay and its Suburbs. Part—I. (Amarantu* polygamoUB L., 
A. tennifoUuB Willd., Aptum gratteolent L., Brassica oleroeea, var. botryti$t 
L. and B. ohraeea, var. eapitata L.). 

(Smt.) KARKAD, MALINI and NAVADKAR, B. S., Bombay. 

The investigations on phosphorus content was carried out on some 20 leafy 
vegetables of every day use in Bombay, like Radish, Celergy, Foxtail, Phulkobi 
Kobi, Ul-Math, etc, ' 
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Nitric-perchloric acid digestion as recommended by Hardin H al was used 
for total Phosphorus determination. Acid-soluble phosphorus was extracted in 10% 
Trichloroacetic acid and digested with nitric acid. Lipid Phosphorus was extracted 
with ether-ethanol mixture. Inorganic phosphorus was extracted with Trichloacetic 
acid and this extract was used directly. The phosphorus content was determined 
colorimetrically according to A.O.A.C. procedure. 

All plants were collected from the .same locality to minimize the difference in 
environmental factors. The results showed that the plants were sufficiently rich 
in their phosphorus contents (170-6—3676-26 mg. /100 gm.) and could .be ordi- 
narilly used even by economically lower groups in society to keep up the nutritive 
balance of Phosphrus in their every-day diet. The moisture content was very 
high varying from 76-20% to 94-12%. I'urther the conclusions drawn from the 
laboratory tests can serve only as a rough guide. 


170. The Effects of Beta Radiation from Radiophosphorus on Emergence and 
Growth of Seedlings in Rice. 

A. K. BASU and A. K. ROY CHOWDIIURY, Calcutta. 

The effects of beta radiation from radiohosphorus (P’*) on the emergence and 
growth of seedlings in rice were studied. The seeds of Rupsail, a pure line winter 
variety of rice, Otyza saliva L. were treated with 0-5, 1-0 and 1-5 millicurie initial 
activities of P’'‘ for 42 hours. The treated seeds and the untreated were sown 
in the field in a randomised block layout of five replications. The total number 
of seedlings emerged in each treatment were noted after 14 days of sowing, due 
consideration being given to the mortality of the seedlings during the intervening 
period. To determine the degree of inhibition after radiation the seedlings were 
measured after 30 days of .sowing. 

When the percentage of emergence of seedling is analysed statistically, it is 
observed that variation due to treatments is highly significant and the fall of the 
percentage of emergence of seedlings is proportional to the dose of radiophos¬ 
phorus. It is further noted that the difference in percentages between two treat¬ 
ments is not significant when the difference in doses is only O-.^ millicurie hut if 
it is 1-0 millicurie or more the difference in percentage is significant even at 1% 
level. As regards the length of the 30 day-old seedlings, there has been inhibi¬ 
tion in two treatments but they are not statistically significant. 


171. Effect of moisture on Radio-Sensitivity. 

ARUN KUMAR SHARMA and CHITRA TALUKDAR, Calcutta. 

In order to study the effect of moisture on the manifestation of K-ray action, 
seeds of Vida saliva Linn, were treated in two ways. Some seeds were pre-soaked 
in water prior to irradiation, while others were taken dry, irradiated and then 
allowed to germinate. In the former case, two ..ep.arate sets were taken, those that 
were just germinating at the time of irradiation and those that had not yet germi¬ 
nated but were fully turgid. For iJre-soaked seeds. X-radiations of 500r, 75Qr, lOOOr, 
and 4000r were given and for each do.sage two separate sets were used for observa¬ 
tion, i.e. germinating and non-germinating seeds. Observations were made after 
every 24 hours for 14 successive days. For dry seeds only a dosage of 4000r was 
used and observations were made as for pre-soaked seeds. 

The observations for each dosage showed chromosomal aberrations mainly in the 
form of sticky anaphase bridges, diplochromosomes fragments, pseudochiasmata etc. 
An interesting fact noticed was that moisture had no effect on either promoting ot 
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demoting the frequency and nature of chromosomal aberration even with an increase 
in dosage. Moreover the fragments in most cases were fwo in number correspond¬ 
ing to the two satellites of the pair of chromosomes that had them, suggesting the 
chemical dissimilarity of the different heterochromatic regions situated on the chromo¬ 
some. Fragments persisted up to 13 days. Since radiation damage here is Bot 
affected by moisture content, indications are that the mechanism of indirect action 
of radiation is not operative here. 


172. The effect of Sound-percussions of Bharat-Natyam Dances transmitted 
through the earth on the growth and flowering of Gaillardia. 

A. SRINIVASAN, Madras. 

IJncouraged by the experimental results of Singh & Stella-Pouniah on Marigold 
(Proc. 15th International Horticultural Congress Nice (France), 1958, pp. 84-85) 
experiments were undertaken in which Gaillardia plants were excited by the execu¬ 
tion of Uharat-Natyam Dance from within a distance of 12 feet daily for 20 minutes 
towards evening for 60 days. It was observed that the sound-percussions of the 
dance transmitted through the earth had definite effect on the general vegetation 
giowth performance and flowering of the experimental plants, namely : they were 
more vigorous in their vegetative growth performance with production of greater 
number of leaves to the extent of about 50% and induction of earlier flowering by 
at least seven days as compared to the control. These experimental results are in 
accord with the observations on Marigold. Further work is in progress. 


173. On the effect of Sound-Waves on the Respiration of Germinating Seeds of 
Black Gram. 


T. C. N. SINGH, Aniiamalainagar. 

K.xperiments on the effect of sound-waves on the respiration of germinating 
seeds have been done for the first time. In the process, germinating seeds of black- 
gram were excited by the sound-waves of an electric-bell by ringing it continuously 
for a period of thirty minutes. Therefore, the respiration values of these germinat¬ 
ing seeds were determined through the use of Warburg Respiration Apparatus 
(Model V8). The values so obtained were contrasted and compared with those of 
the germinating seeds of black-gram not excited by any sound-waves with the help 
of the same apparatus. As a result it has been found that the respiration values of 
excited germinating seeds were definitely higher than those not excited by sound¬ 
waves. This conclusion further gains support from a statistical analysis of the data, 
showing that the values of the two critical differences both at the 5% and 1% levels 
were much lower than the mean observed difference in respiration. So the result 
obtained has been found to be statistically significant in favour of the germinating 
seeds excited by sound waves. 


174. On the effect of sound-waves on the Carbon Assimilation of Chora. 

S. PANNIRSEDVAM, Annamalainagar. 

Recently it has been demonstrated by Singh in a paper communicated to the IX 
International Botanical Congress (Montreal) that the assimilation value of HydriUa 
verticillata Pfcsl. as judged from both the quantum and rate of the evolution of 
oxygen is enhanced under the excitation of t.he sound-waves of electric-bell. In the 
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present investigation a similar experiment was performed on another submerged 
water plant Chara which is the very first cryptogamic plant to be introduced to such 
ail experiment under the excitation of sound-waves. 

Two seeds of carbon-assimilation experiments with the usual classical funnel- 
test-tube apparatus were arranged in water with CJutra in two separate rooms under 
artificial illumination of electric bulb of 100 Watt, and constant temperature of about 
36®C. was maintained in both the sets. Out of these two, one set of the experiment 
was excited by ringing an electric bell near the surface of water for 30 minutes. 
As a result the evolution of oxygen in this set was very much enhanced to the 
extent of about 60% as compared to the control set-up which was not excited by 
sound-waves. This result has been obtained by performing several experiments 
which have been statistically analysed and have been found to be significant at 
both the 5% and 1% levels of significance. 


175. On the Response of Tagotea erecto Linn, to the Musical Sound of Violin. 

(Miss) STKLLA PONNIAII, Tiruchirappalli. 

Healthy seedlings of uniform vigour of Tagetes crecta (Marigold) were excited 
by the musical sounds of the Karnatic raga Maya-tnalva-gaula played on violin in 
the early hours of the morning for 25 minutes daily for a period of 14 weeks. 
Another set of seedlings of similar vigour and uniformity was maintained as 
control for the sake of comparison. For about 5 weeks there was hardly any 
visible difference between the experimental and control seedlings. But after the 
6th w'cek the control seedlings were outbeaten by the musically excited experi¬ 
mental seedlings; and at the end of the experiment namely after 14 weeks it was 
found that the average length of experimental plants was over 40% higher than 
that of the control but in leafiness the increase registered was of the order of 30%. 

It is however significant to note that in the case of experimental plants as 
compared to the control, the flowering phase w'as delayed by 40 d.ays. Out of 
quite a number of species of plants investigated in this laboratory, this is the 
only species where such a phenomenon has been recorded otherwise the musically 
sound excited plants enter into reproductive phase much earlier than the control. 


176. A note on the effect of sound vibrations of Tuning Fork on the mitosis ih 
Sweet Potato (Ipomma batata* Lam.). 

K. RANGASWAMI AYYANGAR, Annamalainagar. 

Of late, work has been in progress in this laboratory on the effect of sound 
vibrations on the growth and reproductive phases of plants like Mimosa, Desma- 
dium. Cosmos, Tagetes, Impatlens, Angelonia, Allium, Manihot, Saccharum, 
Ipomaea etc. The observations so far made have revealed the fact that both 
vegetative and reproductive developments are far better in the sound-treated plants 
than in the corresponding controls. It was, therefore, thought that the sound 
might have some influence on the cell division also. So two sets of Ipomaea plants 
of identical size w’ere grown in pots maintaining other factors like soil and water 
also in an identical manner. Near one set of potted plants (at a distance of 3 feet) 
an electrically run Tuning Fork was set to produce sound vibrations at a frequency 
of 100. The other set of potted plants (the control) was kept far enough not to 
be affected by the sound of the Tuning Fork. Daily, the Tuning Fork treatment 
was given for 30 minutes and the growth was watched from time to time in both 
the experimental and, control sets. Root tips from both the experimental and 
control plants were taken out and acetocarmine squashes were made according 
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to the technique developed here. It was observed that the number of cells 
undergoing mitotic division increased from 5% to 43% under the excitation by 
sound. The inference is lhat sound vibrations impinging on the protoplasm 
stimulate the otherwise quiescent nuclei to mitotic activity. As a matter of fact, 
in the Hydrilla verticillata Presl., it was definitely demonstrated that aound 
vibration caused more rapid streaming movement of the protoplasm of the cells. 
The phenomena of more vigorous growth already reported in the various plants 
which were bombarded by sound waves is to be attributed to the stimulation of 
the cell protoplasm into greater activity which results in more rapid and more 
frequent nuclear divisions and the consequent increased growth rate and aug¬ 
mented size of the plants concerned. It is common knowledge, that other forms 
of energy like U V ray.s, Infra-Red Rays, X-rays, influence nuclear division and 
even cause chromosomal aberrations. In a similar way, sound waves would appear 
to have the effect of accelerating mitosis in plants. 


177. Effect of Sound-Waves of Nadeshwaram on the growth and yield of paddy. 

T. C. N. SINGH and A. GNANAM, Annanialainagar. 

The recent demonstration by Miss Stella-Ponniali of recorded musical sounds 
exciting Pathos plants into more vigorous growth, induced a field scale trial 
being taken up at Sirkali (Tanjore District) on transphinted jjaddy Co, 25 by 
broadcasting sound-waves of Nadeshwaram through an amplifier on a 5 .acre plot. 
This broadcasting of sound-waves was done daily for 30 minutes in the early 
hours of the morning at 7 A.M. Another plot ol about the same acerage trans¬ 
planted with the very same variety of paddy namely Co. 25, was maintained as 
control far away from the experimental plot. TJie experiment was continued for 
two months. The performance of paddy crop in the experimental plot was far 
superior to that of the control as evidenced by the fact that the number of tillers 
per clump was 40% more, the height of plants and the length of spikes were 
respectively 23% and 30% greater, and the gross yield of grain and straw taken 
separately W’as over 60% higher than the control. Reading of this paper will be 
illustrated by inugjc lantern slides. 


178i The effect of Sound-Waves of Violin on the growth and yield of tobacco 
(iVicotlan tabacum Linn.) 

T. C. N. SINGH and S. KRISHNAN, Annamalainagar. 

This experiment is one of the first of the series under field-conditions of the 
cultivator in tobacco nursery at Sivapuri —a famous tobacco growing area in South 
India. 

Tobacco seedlings in nursery were dosed daily for tw'enly-five minutes for 
31 days with sound waves of violin. On the other hand a proper control nursery 
was regularly maintained with all precautions far away from the experimental 
nursery, seedlings of which were not dosed with any sound-waves. 

As compared to the control seedlings the experimental ones were found to 
be sturdier and more vigorous in growth with more and stronger root system. 
Besides, the incidence of mortality was the least amongst the sound-dosed seedlings. 

No sounS-dosing was done after transplantation of the seedlings in the field. 
At the time of harvest for curing the leaves for purposes of chewing, it was 
observed that the adnlt experimental plants in general in their vertical height and 
horizontal spread were easily over 40% superior to those of the control; the leaves 
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in number (per plant), in thickness and even in size were superior with higher 
nicotin content. Remarkably enough the yield of cured tobacco leaves from the 
experimental plot was 45% higher than that the control plot. In fact the 
sound-dosed cured tobacco leaves have proved to be the best in Sivapnri area both 
in yield and quality. 


179. On the effect of Recorded Sound-waves of flute on the growth of Potho*. 

(Miss) STEIJvA-PONNIAH, Tiruchirapalli. 

The effect of recorded sound-waves on the growth of plants has been experi¬ 
mented for the first time. In doing so recorded Kamboji raga piped through flute 
by Shri T. R. Mahaliiigam tUangalore) was played on gramophone for 30 minutes 
daily for a period of 30 days for exciting Pathos plants. As a result it was found 
that the average height of plants had increased by 25%, average number of roots 
by 100%, average number of leaves by 50% and average Iv X B of leaves by 30% 
over those of the control plants. 


180. On the activation of photosynthesis in Hydrilla vertieillata Presl. by sound 
waves of electric bell. 

T. C. N. SINGH, Annamalainagar. 

The common submerged Hydrilla vertieillata Presl. plants during the process 
of photo-synthesis, were subjected to the excitation of sound waves of electric bell 
with proper controls. It has been found after a scries of experiments that the 
rate and volume of oxygen evolved in sound excited plants during a particular 
period were higher than the control plants not dosed with sound, showing thereby 
that in .sound excited plants synthesis and production of elaborated food was 
higher. The fuller paper will be illustrated with magic latern slides. 


181. Effect of Ultra-violet rays on the growth of rose cuttings. 

G. BEELAKRISHNAN, Tirupati. 

Rose cuttings were irradiated by ultra-violet rays for 5 minutes, 10 minutes 
and IS minutes. Controls for each were kept. Observations were made periodically. 

When the final observation was made it was noted with interest that all the 
irradiated rose cuttings showed vigorous growth. The vigour in growth according 
to the time of irradiation may be ranked as 15 minutes, 5 minutes and 10 minutes. 

Apart from the vigorous growth of the experimental plants all the experi¬ 
mental plants were healthy on the final observation day and seemed to have 
resisted the attack of some disease which overtook the control plants and which 
resulted in the death of all the control plants. 


182. Studies in seasonal flower-colour spectrum of plants. 

T. C. N. SINGH and K. RAMAMURTHY, Annamalainagar. 

Flower-colours (except white) of the Angiospermic flora of Annamalainagar 
have been observed and recorded from day-to-day during the last two years. The 
species so observed have been classified under the seven basic rainbow colours 
(viz, violet, blue, green, ipdigo, yellow, orange and red) based op tUeir respective 
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flower-colours. In turn the species on seasonal basis have been classed under 
the following two-monthly groups : 

October-Nov ember; Decemher-Jamiary; February-March; April-May; June- 
July and AugustSeptember. 

Seasonal flower-colour spectra have been drawn for each of the groups. In 
constructing the.se, frequency of species on percentage basis has alone been 
cluuted by the particular colour wash. On comparing these flower-colour spectra, 
it has been found that in this area red and yellow are the dominant flower- 
colours. Indigo flower-colour is totally absent. Red flower-colour has been found 
to be dominant in October-Noveraber, whereas Yellow dominates over other flower- 
colours during February-March. In June-July group alone there is a complete 
absence of green flower-colour. The other flower-colours namely Orange and 
Blue fluctuate within narrow percentage limits. The violet flower-colour however 
is practically constant in all the groups. 


183. Studies on early seedling metabolism in Wheat. 

S. N. BHARDWAJ, Agra. 

Karly seedling metabolism of wheat C. 591 (till 96 hours after sowing) has 
been investigated, with particular reference to respiraton, respiratory quotient 
and seedling composition. Seedlings were raised in petri-dishes (12-5 cm. diam.), 
with filter paper, at 25°C. in darkness. Observations on respiration rate (QO, as 
well as QCO,), R.Q., tresh and dry-weight, hydration percentage and chemical 
composition (Total available carbohydrates, reducing and invert sugars, total- and 
protein-nitrogen, and fat content) of the seedlings were recorded at 24 hourly 
iijtervala. Presence of free sugars and amino-acids was detected chroniatographi- 
cally. Further, rate of re.spiratiou and R.Q. were also studied at short ditrations 
of 10 minutes for a period extending one hour, at each interval. 

The results indicate that values for QO, were always higher than those for 
QCOj, thus R.Q. remained lower than unity. With progressive increase in 
seedling growth, loss in dry-weight was slight and very gradual upto the end of 
the experiment. Reducing and invert sugars and also protein-nitrogen showed 
increasing trends, while total-available carbohydrates were depleted continuously; 
total nitrogen and fat content were affected almost negligibly. Chromatographic 
estimations reveal that during the period of initial soaking (0—24 hour) a few 
of the sugars (Lactose and Maltose) and the amino-acids (Asparagine, Aspartic 
acid. Glycine or Serine, Histidine, I.soleusine, Lysine, Tryptophane or DL-Metho- 
nine, and DL-Valine) leach out completely, but are resynthesized during the next 
24 hours of growth (i.e. upto 48 hours). 

On the basis of the above findings, a possibility for the existene of oxidative 
anabolism during the period of active growth has been indicated. 


184. Concentration of amino-acide in apical fragment of Control and Vemalieed 
seedlings of Mustard T. 202 grown in different media. 

B. SEN and D. K. VBRMA, Almora. 

Experiments were undertaken to find out the concentration of different amino- 
acids in the apical fragments of control and vernalised seedlings of mustard T. 
102 grown in the following solutions: (a) glass distilled water, (b) White’s nutrient 
solution, (v) 100 p.p.m. gibberellic acid and (d) White’s nutrient solution con¬ 
taining 100 p.p.m. gibberellic acid. Descending chromatography was used for 
anatysis of tha different atpino-acids (Copaden a^ 1^44). ^ntgnol, geetip geid 
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and water (40:10:50) was used as solvent (Giri, 1951) and 0-4% solution of nin- 
liydriii in 95% acetone as colour reagent. 

The method of R. N. Green Shields (1958) was used for spotting on the filler 
papers. Five apical fragments from each treatment WTre Uvice pressed directly 
on tlu‘ filter paper between two gl.'Uss slides, one placed over the fragments and the 
other below tlie filter paper, to extract all their licpiid contents and to give a smear 
of about diameter. After each sineanig filter p.iptr was dried in air for 30 
seconds, and developed twice in the solvent. The areas <>£ the spots <1evcloped have 
been taken as the indices of the concentration of amiiioataMs. 

The chromatograms indicate that in all twelve spots developed^ but tlic con¬ 
centrations of various ainiiio-acids varied and that : 

Cyslinc content in the control fragments of seedlings giown in glass distilled 
water is the least and in the vernalised samples, the highest. 

Lyshic content is highest in control fragments gtowm in White’s nutrient 
solution containing gibberellic acid mid least in White’s nutrient solution. Verna¬ 
lised samples growai in gilibcrellu' acid and glass distilleil waler j-liow the highest 
content. 

CilfuUi}ic contents of vernalised fragnuaits isolated from all the treatments are 
Ijiglier than control saini>Ies. 

Ari^ininc : As regards arginine contents, there is no marked difference 
between the control and veuialised sanijdes exc<*j)t in tlie case of those grown 
m White’s nutrient solulioii. In control fragments, the highest eontent is in 
fragments grown in White’s nutrient solution and the least in those grown in 
tlie gibberellic acid. 

In vernalised fragments, the highest content is in those grown in White’s 
nutiieiit solution. 

Sciine-Glyci}ic : There is a marked increase in all fragments from vernalised 
seedlings exc(‘pt in the case of fragments grown in Wliite’s nutrient Folution 
containing gibberellic acid. 

Aspartic acid: Only in fragments grown m glass distilled water there is a 
marked difference in vernalised and control sanijdcs. 

Glutamic acld-Threoninc : Kxcept in those growm in White’s mitrit-nt solution 
containing gibberellic acid vernalised fragments have luglier contents than the 
controls. 

Alanine : In all fragments from control seedlings grown in the <lifferent media 
exicpt White’s nutrient solution, the eoiitenls are higher than in vcrnaliserl 
Iragnieuts. 

Proline : Except in White’s nutrient solution containing gibberellic arid, the 
contents are higher in vernalised fragments. 

Tyrosine : The contents in the control fragments gnnvn in glass distilled water 
and White’s nutrient solution are higher than in tlic vernalised fragments. 

Mcthiotnnc-Vallnc-Tryplophane : The vernalised fragments grown in all tlie 
solutions have higher contents chan controls except in White’s nutrient solution 
containing gibberellic acid. 

Isolcucine-Leucinc : There is a marked increase in the vernalised fragments 
grown in White’s nutrient solution containing gibberellic acid. 

Further work is in progress. 

These investigations have been carried out in connection with the Scheme of 
Plant Physiology and Cytology, being financed by the Indian Council of Agricul¬ 
tural Research, New Delhi. 

Ill—51 
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185. Studies in pollen of crop plants : Maize IV : Effect of different sugars on 
growth elongation of Pollen tubes* 

J3. SKN aiid GVANKNDRA VKRMA, Almora. 

Jiffects of 10 different sugars vi/., Sucrose, Galactose, Glucose, RlniAanose, 
l^aclose, Maltose, Mamiose, Levulose, wSorbose, and Arabiiiose on growth elongation 
of iK>llen tubes of a vSouth American niai/e ANT. 350 have been observeti. Best 
sucrose-agar medium for growth of maize ANT. 350 pollen was found to be 15% 
sucrf)se solution containing 0*5% agar. Combinations of 5 to 15% of other sugars 
with 0-5% agar, were tried to determine tJieir optimum concentrations in ugar 
media, which would induce maxiiiiuui elongation of pollen tubes. Tor the different 
sugars they were: Galactose 7 2%, Glucose 9*0%, Rhamnose 6%, I^actose 15%, 
Maltose 157oi and Mannose 6%. I’olleii germination was very poor in Maltose and 
Mannose. In media containing v5-15% lycvulose, Sorbose or Arabiuose, pollen grains 
of Maize ANT 350 did not gerinuiate at all. The comparative growth elongations 
t)f pollen tubes in media containing the optimum concentrations of different sugars 
weie : suctosc 302 microns, galactose 260 microns, glucose 322 microns, rliainnosc 
122 microns, lactose 410 microns, maltose 126 micTons and mannose fK) microns. 

These exjiernneiits liave been undertaken in connection with tlie scheme of 
Jdant Thysiology ami Cytology, financed by the Indian Council of Agricultural 
Research, New Delhi. 


186. Effect of Anaesthetics-Ether and Chloroform and of Amino-acids, dl-Beta- 
Phenylalanine, Glycine, Threonine, dl-Aspartic acid and Beta-alanine on 
growth elongation of Pollen tubes. 

B. vSKN and GYANKNDRA VKRMA, Almora. 

Ether and Chloroform : Ivffccts of incorporating different concentrations of 
ether and chloroform in the germinating medium (12*5% sucrose solution) on growth 
elongation of pollen tubes of Madonna lily {LUium ca^ididnvt) and Sweet Pea 
(Lathyrus odoraius) have been observed. It was found that 5% ether and 1% 
chloroform in 12-5% sucrose were toxic to pollen Uil^e growth. Maximum growth 
elongation of pollen tubes of Madonna lily was observed in media containing 0-1% 
ether and 0-01% chloroform and of Sweet Pea, in 0-25% ether and 0-1% chloroform, 
Comp£ired to the lengths of Madonna Lily and Sweet Tea i^olleii tubes of 568 and 
216 microns obtained in 12-5% sucrose in 5 hours, their growth elongation in 
media containing ether were 1634 and 416 micnais respectively and in media con¬ 
taining diloroform 1272 and 352 microns respectively. Compared to the protoplasm 
of pollen tubes grown in control medium, protoplasm in pollen lubes grown in 
media containing ether showed slower cyclosis while those growing in chloroform 
showed better cyclosis and larger protoplasmic i^articles. 

Amino-acids ; Effects of 5 new amino-acids on growth elongation of pollen 
lubes of Madonna lily have been studied. Their optimum stimulating concen¬ 
trations, which induced maxiuium growth of pollen tubes were first determined. 
Compared to the length of 696 microns observed in control medium (12-5% sucrose) 
in 5 hours, the corresponding growth elongation of Madonna lily pollen tubes in 
12*5% sucrose solution containing 0*25 p.p.m. dl-beta-phenylalanine was 900 
microns; in 0-75 p.p.m. glycine, 1152 microns; in O-I p.p.m. threonine, 950 
microns; in 0-6 p.p.m. dl-aspartic acid, 914 microns and in 0*75 p.p.m. beta-alanine, 
1248 microns. 

These studies have been undertaken in connection with the Scheme of Plant 
Physiology and Cytology financed by the I.C.A.R. 
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187. Chromatogram studies in CoccMa indica W. &. A. with special reference 
to the differentiation of sex. 

K. RANGASWAMI AYYANGAR, Aniianialainagar. 

The possibility of explaining specifir differences between plants from a dieniicnl 
stand-point is coming to be increasingly recognised. As chemical substances like 
proteins, aniinoacids, alkaloids, phenols etc. generally happen to be present in 
infinitesimal quantities, for purix)scs of their detection ami description, paper 
chromatography affords at once a highly delicate ami precise method. In the course 
of invovstigations in this laboratory on tlie cylological differentiation of sex in the 
dioecious climber, Coccinia indica W. & A , it was felt that the sexual difference 
between the male and female individuals of tins species may be explained on a 
chemical basis also. In order to verify this fact, ])aper clirotimtograin studies were 
undertaken using (lie male and female plants wliich were growing wild in this 
locality. 

Tlie following salient points could be made out in the chromatogram in respect 
of aniinoacids. 

1. Cystine was nearly absent in both the male and female plants. 

2. Argeniiie wms present in the female, hut was nearly absent in the nftile. 

3- The line of demarcation between histidine and asparagine was clearer in 

the female than in the male. 

4. Tlydnexyproline was much denser in the male than in the female. 

5. Glutamic acid was denser in the female than in the male. 

6. The spread of alanine was crisp and well-defined in the male whereas 

it was diffuse in the female. 

Thus it would apjiear that the two sexually different plants of Coccinia indica 
exhibit chromatographic distinctiveness with reference to their aminoacid contents, 


187A. The relation of iron porphyrin enzymes to induced iron deficiency. I. The 
effect of excess cobalt supply on the catalase and peroxidase activity of 
plants. 


S. C. AGARWAIvA and ASIIOK KUMAR, Lucknow. 

The present investigation was nndertaken to find out the effect on an excess 
supply of cobalt on the activity of two iron-porphyrin enzymes namely catalase 
and peroxidase in Cucumis melo at (i) the fjcedliiig stage, experiment I and in 
(ii) the adult plants, experiment 11. 

The results of the two experiments are described in the paper ami the following 
conclusions have been drawn : 

(i) The excess supply of cobalt did not appreciably affect the growth of 
plants at the seedling stage but in the adult plants, 34 and 54 days 
growth, a marked and highly significant depression in the growth was 
brought about by the excess cobalt supply. 

(ii) The chlorophyll content of the plants was appreciably depressed, both 
in the seedlings (168 hours), and in mature plants (34 and 54 days 
growth), by the excess supply of cobalt. 

{iii) The stage of growth determined the effect of the heavy metals on the 
iron porphyrin enzymes catalase and peroxidase. 

It has been shown that in spite of a very high rale of synthesis of the two 
iron porphyrin enzymes, catalase and peroxidase, at the early stage of growth, 
their activity is not appreciably depressed by the excess cobalt concentration. In 
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llic oil llic oilier liaiul, the excess cobalt supiily luis been shown to 

cause a iiiarkecl decTcase in the catalase activity and generally a marked increase 
in the peroxidase actvity. 


187B. The relation of iron supply to the Chlorophyll content and the catalase 
activity of barley plants grown in sand culture. 

S. C. AGARWAhA and C. P. SHARMA, Lucknow. 

The relation of iron siipjdy to the Chlorophyll concentration and the catalase 
activity has been investigated in barley plants raised at ten levels of iron supply 
ranging from 0-056 to 11-2 ppm. It lias been shown that chlorophyll conccnlra- 
lion and the catalase activity were depressed below 0-70 ppm. iron supply which 
concenlration was found to be ciilical ^^ith respec't to boll], chlorophyll concen¬ 
tration and the catalase activity in barley plants. 'I'hat there is a pc^sitive correla¬ 
tion between the chlorophyll concentration and the catalase activity in relation 
to iron supply to barley plants has been further shown. 

The results with respect to the iron supply, the iron concentration in the tissue, 
the chlorophyll content aiul the catalase activity have been discussed in the light 
of the results obtained by other workers. The i>osilive correlation bet^\eell iron 
supply and chlorophyll content and the catalase activity have been shown to 
indicate that the fundamental role of iron is very probably in the formation of an 
organic coiripomul a chelating <igent, which is either a stage in the synthesis of 
protoporphyrin 6, or rcgulatf\s its synthesis. "J'hat protoporphyrin 9 may be a com¬ 
mon precursor of both iron and magnesium poridiyriiis i.c., catalase and chloro¬ 
phyll respectively, is strongly suggested by Graink (1951). 


187C. Studies on the mineral nutrition of Psidiam guajava, 

S. C. AGARWALA and B. K. SINIIA, Lucknow. 

The paper describes the mineral initrilioiial divSorders found in guava plants 
(Pstdinm gnajava) grown in orchards near Lucknow and TTiiuao. 

A large number of plants of guava growing in orchards near Lucknow and 
Uiinao showed one of the following types of visual effects : — 

(i) death of the growing ]K:)ints of the tenninal ehools, 

(ii) severe leaf scorch, 

(iii) dull lusturclcss foliage with purplish or bronze tints. 

In other fruit trees, the above mentioned symptoms are usiialy associated with 
the deficiency of one of the macro nutrient elements. Guava jdaiits were raised 
in controlled sand culture. The deficiency of calcium, potassium or phosphorus 
was created by lowering the concentration of each treatment separately in the 
complete nutrient solution and the symptoms of each deficiency were recorded. 
The concentration of the element in the leaves of guava plants showing the defi¬ 
ciency effects of a particular element was also determined. 

From a comparison of the visual symptoms and foliar concentration of the 
elements in guava plants growing in orchards and those grown in controlled sand 
culture it has been established that the more common nutritional disorders in guava 
plants in orchards near Lucknow and Unnao are due to the deficiency of calcium, 
potassium and phospboruSr 
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187D, A note on the occurrence of induced iron deficiency, in some ornamental 
plants growing in Lucknow, with particular reference to the activity of 
iron-porphyrin enzymes, catalase and peroxidase, 

S. C. AGARWALA and N. K. MRHROTRA, Lucknow. 

In Lucknow and its neighbourhood a wide variety of plants belonging to several 
families of angiospernivS exhibited syniploins, usually associated with true or 

induced iron deficiency. The studies reported in this paper were undertaken to 

investigate how far these symptoms could be ascribed to the physiological unavail¬ 
ability of iron. 

Two wn’dely grown ornamentals, showing a high incidence of the chlcirosis of 
the to[)S, Murraya exotica, and Lagcrstwonia iudica were selected for these 
studies. The chlorotic foliage of each of these plant species was estimated for 
the iron coiitent, chlorophyll coiuentratioii, and catalase and peroxidase activity, 
heforc and after the spray of ferric versenate (I'c-KDTA) to tlie chloiotic leaves. 

The results presented in fhc i^aper sliow Hint :— 

In each of the two different species activity of catalase and peroxidase was 
depressed in the chlorottic tissue, although the concentration of iron in the chlo¬ 
rotic tissue was higher than in the comparable normal green foliage. On the 
vcisenate treatment the chlorotic foliage became green and the activity of both 
catalase and peroxidase became normal. 

The low activity of the catalase and peroxidase in the chlorotic tissue, in r;pite 
of the presence of appreciably high concentration of iron, and the recovery from 
chlorosis accompanied with the restoration of the catalase and peroxidase activity 
to m^rinal on tlie ap{)]icalion of ferric versenate, have shown that the widely spread 
induced iron deficiency is a result of ihc plisiological iinavailal)ilily of iron in 

plants ratlicr than a deficiency in the rooting medium. 


ECOLOGY & DISTRIBUTION 

188. A species of 4rgcmone hitherto unreported from India. 

C. S. VKNKATKSH, Delhi. 

The only species of Argemoue so far reported from India is A. iucxica}ia L. 
It is an exotic from America whi(di lias become naturalized and occurs as a com¬ 
mon weed throughout the plains of this collIltr^^ Recently, the author has collected 
an Argemoue which is .specifically distinct from A, iiirxicaua. It has been tenta¬ 
tively identified ns Argcuioue ocliroleuca Sweep subsp. ochrolcuca. The main 
differences between this .species and A. mexicaua arc given in the paper. Chromo¬ 
some numbers of the two species are A, mexicaua, 2n -28 and A. ochroleiica suhsp. 
ochiolciica, 2n-5Q. 


189. Some Plant Records—11. , 

M. A. RAU and T. A. RAO, Debra Dun. 

This paper records new localities for the occurrence of the following species 
of Aiigios perms : Allmania nodi flora Br. var aiigiistifolia (Uttar Pradesh), Scnccio 
levingii Cl., Jacschlkca gcnlianoidcs Kurz., and Fritillaria cirrhosa Don (Kumaoii). 
The paper also gives a brief account of some very rare plants of W. Hhnalayas, 
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viz., Falconcria himalaica Hook. f. {Wiilfcnia hhnalaica (Hook, f.) Pennell), Balano- 
phora involucnita Ilk. f. & T., Ttiplostc^ia gramUflora Wfilh, Sircplopiis simplex 
Don and Mazns dentatus Wall. 


190. Distribution of lac bearing trees In Manbazar, Purulia District. • 

11. P.. 1X\S and T. M. DAvS, Calcutta. 

Tlie jKiper s the dstn'biition ot Inr brnring trees (Rnica monospcrma) 

in Manbazar P.S. of the Piinilia Distric't. It oeenpics an area of 257 sq. miles. 
The alliliide of the area is approximately 700 feet above the sea level, llie soil is 
poor and the soil texture vanes considerably from clay to clay-loam. The soil 
])1I varies from 4-1 to 5*9. The pcrcenta,£;e of soluble salt varies from 0-02% to 0-07%. 
The quantity of available nitroKcn, phospluirus and polasium is also determined. 
Tlie. nitrogen content of the soil is low. The phosphorus lamtcut varies p^reatly 
from place to ])Iace. Tlie jiolassiuin content is iiiediuin. The annual rain fall is 
nearly 128 cm. and the tenii)eraturc varies between 13%' to 42%. 

The total number of T’alas trees counted was 3150. Tliis number includes only 
those trees which fall within tlu! demarcated areas of the forest. The total number 
of fruits and seeds per plant varies greatly, which is directly related to the height 
and number of branches of the tree. The ininiimim iium!)cr of fruits and seeds 
(1000-1020) is found in trees that altain a height of b5-I8 feet and the maximum 
numbcT of fruits and seeds ^6000-0050) is found in trees of 30-32 feet high. 


191. A further contribution to the flora of Jammu & Kashmir State. 

, T. ANANDA RAO, Dehra Dun. 

Plants were collected from the Siwalik range, tlie Chenab valley, the high 
uplands of Batole, Kistawar, PlKidrawah of Janiniu jnovince, the Pir Panjal range, 
Ivolab valley and the nioiintam spurs of north-eastern portion of Kashmir proviiu'c. 
The present paper describes the general aspects of vegetation in the places visited 
and a systematic census of the species collected during the exploration. 

The vegetation in and around Jammu province resembles the flora of adjacent 
sub-montane districts of the Piinjal) wStale. The province consists of a fringe of 
fiat arid and senii-arid land bordering the Punjab districts, influenced by south¬ 
west monsoon supporting scriih-fcjrests, gradually rising by a succession of ranges 
of Jiroken ground and hwv In’lls which form continuatif'ti of the Siwalik range with 
s(Tulj-forests at low leveD and mixed vegetation at higher elevations. These lead 
to the higher uplands wall) predominent tciiiperale flora hounded by the Pir Panjal 
of the Himalayan range of mountains. 

The Pir Panjal flora is chiefly influenced by altitude and climatic conditions 
of the adjacent regions. vSituated as a boundary between the vale of Kashmir and 
the Jammu province the spurs, margs and ravines exhibit different features in 
plant distribution. 

The Lolab valley, situated in the north west of Kashmir province is 20 miles 
long and 8 miles wide having number of pretty mcndow.s with gently rising pine 
and Cedrus covered hills all round. The mountain ‘^purs of north-eastern portion 
of the vale of Kashmir runs nearly due south with peaks ranging from 4000 to 
5000 m. supporting conifers on tlie slopes and the sunny margs wdth many 
temperate herbs. 

Among other plants of interest collected were a perennial aquatic herb 
Menyanthes trifoUaia necr Shcpyi.an at an elevation of 2000 m. and a perennial 
parasitic plant Lathraca squamaria growing on the roots of Abies and Prunus, at 
an altitude of 3000 m. on the way to TuUan Dake. 
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l92. A preliminary note on the Orchidaceae of Eastern India, 

ROUvA SKSIIAGIRI RAO and G. PANIGRAHI, Shillong. 

The Orchidaceae, is represented in India, according to Hooker I)y about 1235 
species belonging to 113 genera, most of whom find their wild home, largely as 
epiphytes, in the rain lorcf>ts of Kastern India. Of the 500 siiecies belonging to 
nearly 90 genera collected by the writers so far, the paper presents, in a preli¬ 
minary way, the distribution ol about 250 species belonging to GO genera, in parts 
of Orissa, Bihar, Assam, NJi.F. Agency and Tripura. It ajipears that Dendrobium, 
hjia, UitlbopJiylliini, Cocloyytic, Cynibiuiu'iii, and Ilabotaiia, are the richest in 
species thronghout the area under study, many of them evtending to Malaya in 
tlie south. On the other hand, Suiiipia starosa lyindl. and Ccratoslylis teres 
Reiclib f. appear to be restricted to Nongkhlaw' and T^igboi of Assam, respectively. 

Certain si>ecies of Saccolabium and Vogonia as also those of Clcisostonia and 
Microstylis eiinmerated by Hooker, are now reletrcd to Aca^npc, Ga^lrochilus, 
NirviJUii, Ascocciiinii'i, and Malarfs, respecLivelv, by Tlolltum. The generic 
identity of tlabcnaria, Pc}istylus ami Platanlhoa is iinich in question. Similarly, 
the specific delimitation has been found diffieult in certain genera and iii 
Dendiobium, the groujvs chrysanthuvi, crcpidoiiini, crctaccuni as also chrysotoxiim, 
farmcri and palpcbrac appear to be species complexes, and need careful investi¬ 
gation. 

With a view to provide all adecpiate materials for a complete revision of the 
family, about 12-00 specimens belonging to about 500 species are kept in culliva- 
tion in the Departmental Orcliidariiini in vShillung to enable us to compare tlie 
dried herbarium sheets coiilamiiig field data with the living matcnals, to keep 
spirit collections of flowers for dissection and to draw colour diagrams and take 
kodachrome transparencies. 


193. Some New Plant Records for Nagpur—II. 

M. V. MIRASIII, Nagpur. 

The author n^porls the occurrence of seventeen species of Angiospernis pre¬ 
viously unrecorded in the published literature on the flora of Nagpur. They are 
spread over thirteen families of Dicotyledons and one monoeotyledonous family, 
viz.. Pontederiaceae. vSome of these are introduced speciCvS of the Indian flora like 
Malvastruni trkuspidalinu, Cichoiunt intybus, Ctyptoslcgia inadagascarcnsis, 
Croton bonplandianiim and Pilca uiicrophylla, Tliey also include some rare species 
of tins area which are restricted to a few sjxits, e.g, Cadaba f)iiiicosa, ICmilia 
sonchifolh, Coldenia procumhens, Boethacivia repanda and Monochoria vaginalis. 
Brief notes indicating the local distribution, abundance and frequency of the species 
have been added. Variations in the diagnostic floral or other characters of certain 
species have been discussed. 


194. Studies on the Indian Flora (Eastern India): 7—Observations on the Flora 
of Siang Frontier Division, N.E.F.A. 

ROIvIvA SESHAGIRI RAO and J. JOSEPH, Shillong. 

A preliminary account on the vegetation of the area covered during the bota¬ 
nical exploration in November, 1958 in the Siang Frontier Division, lying within 
2SP Iff — 29^ Iff N and 94^ 35 —94“ 55' E together with enumeration of species 
collected, is presented in the paper. The region under study, though comprising 
the wide range of tlie Himalayas starting from outer spurs near Along up to the 
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India-Tibet L^Drder, covers a limited range of altitude from 350 in. to 2200 m, ad 
the track followed is mostly along the bed of the Siang and Syom riveis, occasionally 
crossing over Ingh ranges in the Bori area. 

'i'he vsoil is mainly rocky with a cover of clayey sand and Mica sediment along 
the iij>per scopes and mostly sandy mixed with rocky boulders along the river 
beds. Climate is more or less uniformly humid along the Suing river valley with 
a ranilall of about 4000 mm. jicr annum both from vSontleWcst and Korlh-lCast 
jiionsoon.s. 

Vegetation of the region under study can Ixi divided into three distinct types, 
namely, (!) Iluiiiid Uvergrecn Tropical ly[)e coveiing an altitude ot 350-000 ni. 
Iroiii Along to Gaseiig area, (2) Jluiind lv\ergreeii Subtropical type along the slopes 
adjacent to Siang river bed from Mingiiing to Kapaiig I^a (India-Tibel border) 
with an altitude of 900-1500 in. and in between the two, (3) Humid Sub-temperate 
type covering a small stretch of isolated upper slopes of vSiraiig-Take Taking area 
of the Bon region with an altitude of 15'00-2200 in. 

SjKH'ies of Ficus, Tcrminalia, Callicarpa and others mixed wdth Livisiona uiul 
Pa}ida)nis and climbing species of Polhos, GHCliiin, and Dioscotca are common in 
humid evergreen tropii'al Jorests whereas species Diptcrocarpiis, Fhtgcu'ui, 

Saitraiija, Juglan's, Aco, and others mixed with tali species of I\liisa and jialms 
like WciUichiana, Pniafiiia, and DidyiiiospcnJia predoiiiinale in the humid evergreen 
subtropical forest. The sub-temiierate belt presents Qitociis-Caslanopsii^-lMiclicLia- 
Rhododendron association densely mixed up with large Imshes of Anindi}ic]la. 

This exploration tour >ieJde(l more than 400 species of Aiigiospcniis Which 
include interesting material of Palanoplioiu and about 30 s])ccics of on'liids and 
about 80 species of l‘lc ridojihytes including Psilolian Iriqucl) lun and a dozen 
species of JSclagiiiclla besides several other species of Cryptogams. 


195. Notes on the Flora of Shillong. 

ROIylvA SliSHAGJRI RAO, G. I’ANIGRAllI, and G. K. DKKA, Shillong. 

This paper prCwSeiits an attempt in this direction and embodies a florislic account 
of 400 species, in which Compositae (43 spp.), OrchiJaceae (3G b]>p.), I/eguminosae 
{2t) s])p.), Graniineae (25 spp.), Rosaceae (23 spp.), liirn out to be the families 
richest in species, whereas Piuiis i}isidaris liiidl., Quercus spp., Schima khasyana 
Dyer, Mangliefia insignis Bl., etc., form the dominant trees. Several exotic species 
of gymnospernis and angiosperms now naturalised in Shillong area, are also listed. 
Scnebicra pinnatifida DC, Trifolhtm repens Dinii., and Ambrosia attemisiae/olia 
Ivinii., are three new records from the Khasi and Jaintia Hills, as aioled at present. 

The climax subtropical semievergreeii forcvSt which now finds its refuge in the 
Shillong Peak (1950 m.), is replaced by pine forest and grassland, the latter two 
completing with each oilier at several stages in the area umler vStiidy. 


196. Veronica Linn, of Eastern India. 

NARliNDRA MOHAN DUTTA, Calcutta. 

This work is part of a study of Scrophulariaceae of ICastcni India which the 
author is carrying on at present under Dr. S. K. Mukherjee of Central National 
Herbarium, B.S.I. The genus Veronica has altogether 18 Indian species, out of 
which 9 are found in our area. In this paper these 9 species—V. capitata Royle 
ex Benth., V. lanuginosa Beiith. ex Hook., V. ciliata Fisch., V. javaiiica Blume., 
V. cana Wall., V. anagallis Linn., V. deltigera Wall., V. himalensis D. Don and 
V. liederaefolia Linn, are described, and a specific key is given for their easy 
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identification. While examining the .sheets of Calcutta Herbarium some sheets were 
found to differ from specimens of all other described species, and the specimens 
appeared to be a new variety of V. cana Wall. This is named and described as 
V. cana Wall. var. robusta in this paper. 


197. A contribution to the Phytogeography of Thana District. 

S. B. CIIAPIIEKAR and B. S. NAVALKAR, Bombay. 

The homes of 82 spccievS of 55 genera studied in details from Gliodbunder hills 
and mangroves opposite the hill representing the vegetation of Thana District 
deciduous forests can be summarily slated as follows : 

Tropical Africa 34, India 16, Brazil 8, Australia 6, ^talaya 4, China 3, Burma 2, 
Philippines 2, Borneo 1, New Guinea 1, and Caledoiia 1. In case of 3 species, it 
is found diflicult to state their origins, but they can be supposed to be Indian on 
basis of the study of their family dispersal. Ihorn tliis data we can conclude lliat 
the flora of the district is composed of mainly African element. Much of the rest, 
js native and Jiexl numbering in the scries are Brazil, Australia, JMalaya and 
China. Others include Burma, Philippines etc. which are niinur, fiom tlie ijuint 
of view of their migration to India. 

The detailed dispersal study of the same 82 species reveals us that only 10 
of them are wm'ikI dspersed and 21 are water dispersed. All the rest i.e, 57 are 
animal dispersed. 6 species are found which have got double way of dispersal 
i.e. (i) Water divsj)ersal; due to rain w^ash and sea tides and (ii) Animal disjiersal, 
endozoicall}' or ectozoicall}’. The exanijdes of such twofold mode of dispersal are 
given by 'Ftriiiinalia lomcntosa, vSonneratia apetala, Mangifcra indica etc. Almost all 
the mangiovcs and plants found near .sea shores practise water dispersal tlnougli 
bea. 

Some of the plants studied in details are quoted below : 

(i) Tcnuinalia toiucntosa; (ii) FJualia laevis; (ni) Dalberbia latifolia; (iv) Cassia 
lord; (v) Cclastriis paniculatus; (vi) Bridelia refusa; (vii) 2^'icus hispida; (viii) Adina 
cordifolia; (ix) Acacia arabica; (x) Cascaria tomentosa; (xi) Rhluiphora mucronata 
ajid (xii) Acajitlius ilicifolius. 


198. Systematics and Ecology of Indian Plants. I—On the Rainy Season Weeds 
of Gorakhpur. 


D. N. vSEN, Goraklipur. 

Rainy season w'eeds of Gorakhpur have been studied in this paper from the 
ecological point of view. Some advancement has been made in India on floristic 
and vegetational studies, but a thorough exploration is still needed. Different 
observations hke the phenology of each plant, its short life cycle, relative fre¬ 
quency-abundance etc., emphasized by Santnpau (19561 have been included here. 

The present paper mainly deals with those weeds which come up soon after 
the first showers of the Reason, excluding trees and shrubs which also come into 
flower at this time. Grasse.s are not included here. 147 species representing 107 
genera from 39 families have been recorded. Plants belonging to family Malvaceae, 
Tiliaceae, I/egiiminosae, Rubiaccae, Compositae. Boraginaceae, Convolvulaceae, 
Scrophulariaceae, Acanthaceae, Dabiatae, Amarantaceae, Euphorbiaceae, and Com- 
melinaceae are more common. 

Ecologically, the vegetation can be divided into, (1) those plants which are 
strictly of the rainy season, i.e., they come up with the rains and complete their 
life-cycle with the departure of the rains, like Gynandropsis gynctndra and Jonh 

III-52 
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dium snffriiticosum etc., (2) those, which grow with the rains, but complete their 
life-cycle after the rains are over, like Physalis minima and Urena lobata etc.; and 
(3) those, which germinate late in the season and hence flowering is delayed till 
winter or so, like Pcrisirophc bicalyculata and Leonotis nepetacfoUa etc. Taking 
tins strictly into account, a few plants can be excluded from this list, but as 
there is no strict demarcation of changing season.s, so also the plants enter from 
one flowering season to the other depending mainly on the environmental factors, 
which definitely affect them. 


199. Observations on the Flora of Narasapur, Medak District, Andhra Pradesh. 

K. M. SKB.\STrNK, K. THOTHATURI and N. P. BALAKRISIINA, Coimbatore. 

The Narasapur Forests lie between 77° 55' to 78° 55' K- and 17° 34' to 18* 20' N. 
Botanical explorations were undertaken in this area during the months of Septem¬ 
ber, 1958 and April, 1959. 

The top soil IS sandy to clayey loam with rocks consisting of pink and grey 
granile.s. 'Ihe climate is moist and hot, the teniiieratiire varying from 14°C to 
40°C. The annual rainfall is 91 cm., mainly precipitated by south-west monsoon. 

The vegetation of this region presents the acrub jungle at low elevations with 
dominant species Gytnnosporia sphiosa as.sociated with Diospytos melanoxylon and 
Lagerstroentia parvijlora. Patches of grasslands in the scrub jungle show herbs 
like lioneria hispida Phyla nodiftora and Striga euphrasioidcs and gras.ses Chloris 
vlrgaia and Iscilema laxnm. As the altitude rises the scrub jungle gradually 
changes into mixed deciduous forests. The transitional zone is charai:leri.sed by 
large populations of Cissus adnata. Jiiitca monosperma is the dominant species m 
rtiese forests associated with Madhuca indica, Teclona gtaitdis and Tciminalia 
bellerica, 'riie undergrowth is mainly formed by Bridclia inontana, CU'istanllws 
collintis, Olax scandens, Ilabenaria plalyphylla and Sclerocarpus alricanus. The 
lakes and ponds present large populations of Aponogeton natatis, Lagarosiphon 
aliernifoUus and Nyniphae stellala. 

Faniilies IvCguminosae, Gramineae and Cypcraccae are w'cU represented in 
the flora of this region. 


200. A study on the Aquatic Plant Community at Gorakhpur in relation to the 
pH of the Medium. 

D. N. SFN and U. N. CII.\T'rF,R7I, Gorakhpur. 

Observation have been made as regards the relation of pll value of water to 
an aquatic plant community consisting of Hydrilla vcrticillata, Vallisneria spiralis, 
Marsilea qnadrifoUa. Chara sp., Spirogyra <ip.. and Ceratophyllum demersum. High 
pH values were recorded from the pond water at the time ■when the ponds were 
more or less dried up and the vegetation flourished well. This has been eum- 
marised for four ponds graphically to .show' the density of population of individual 
plants forming the aquatic plant community. The pH value w-as almost always 
above 7, thereby showing the plant community’s preference towards alkalinity. 
The pH values were determined straight from pond water, and not from the soil 
samples forming the bed which supports this community. A considerable varia¬ 
tion in the pH values has been observed by the authors. It appears that the sur¬ 
rounding water exerts a greater influence on the plant community in comparison 
to the pond bed, because the water which accumulates in the pond brings with it 
dissolved substances not fopnd \n the area in which the pond is situated, 
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I'he high pH values at the lime of luxuriant growth of the vegetation has been 
attributed to carbon dioxide given out by the plants, which reacts with the sodium 
hydroxide to produce bicarbonates and carbonates of sodium, making the water 
alkaline and thus raising the pH values. The presence of sodium hydroxide 
itself would undoubtedly render the water alkaline, and raise the pH value of the 
medium, but in view of the fact that a ready supply of carbon dioxide becomes 
available from aquatic life-forms, it is probably doubtful if sodium hydroxide could 
continue to remain as such. 


201. Hydrophytes of Raipur—I. Aquatic Vegetation. 

D. K. TIWARI, Raipur. 

No w^ork 1ms been done so far on the Hydrophytes of Clihattisgarh. A detail 
investigation of the ecology of Hydrophytes lias iheiefore been undertaken of the 
Raipur, Drug and surrounding areas. This paper deals with the aquatic vegetation 
only. 

Situation, physiography, climate and geology of the area have been described. 
The aquatic vegetation has been classified into the following ilirce groups :—(1) 
Free-floating forms, (2) Submerged species and (3) Rooted forms with floating 
leaves. 

A list of plants belonging to the above groups has been described in the pajier 
together with the degree of abundance and flowering period. The following species 
occur :—► 

(1) Free-floating forms :—Azollei pinnata R. Br., Pistia stratiotes Linn., Hygror- 
hi7a aji^iata Nees.. Lcmna minor Diiiii., Spirodcia polyrhiza Schleid., Eichhornia 
crassipes Solnis., 

(2) Submerged species :—isoctes sp., Ceyatophyllum demersnm Ivinn., Blyxa 
griffithii riancli., Ilydiilla verticillaia Casp., Lagatosiphon alternifoUus (Roxb.j 
Druce., Ottclia alismoidcs Pers., Vallisneria i^piralis Dinn., Najas minor Allioue., 
Potomogeton crispus Dinn., Polomogeton indiciis Roxb. 

(3) Rooted foitns with floating leaves :—Marsilea quadrifoUa I/iiin., Ipomoea 
aquatica Forsk., IJmnanthemiim cristalum Griesb., LimnanUiemum indicum Thw., 
Virictilaria flexuosa Vahl., Ulricularia stellaiis I/.F., Nepiunia tiiquclra Benth., 
Nymphaea lotus Dinn., Nymphaca rubra Roxb., Nchimboo nticifcra Gaertu., Jus- 
siaea repens Dinn., Trapa bispiuosa Roxb., Potomogeton natans. 


202. Hydrophytes of Raipur—II. Marshy Vegetation. 

D. K. TIWARI, Raipur. 

There is no systematic work available on the vegetation of nmrshy lauds in 
Madhya Pradesh, particularly in Chhattisgarli area. 

This paper deals with the study of vegetation growing in marshy lands and 
rice fields of Raipur, Drug and surrounding areas. 

Species have been divided into the following two groups ; 

(1) Confined to Marshy habitat only. 

(2) Occurring in drier situations also (less luxuriantly). 

List of plants belonging to the above groups are mentioned here 
(1) Confined to Marshy habitat only :— 

Asteracantha longifolia Nees., Hygrophila angustifoUa R. Br., Caestilla axiU 
laris Roxb., Ecllpta prostrata Linn., Enthydra fluctuans Lour., Ulricularia reticulata 
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Smith., UUicuhnia wallichiaHa Wight., Aminania baccifcra Iviim., Ammania pen- 
taiidra Roxb,, Jiissiaea snffriticosa I/inn , Polygonum glabrum Willd., Limnophylla 
hetcrophylla VVoodr., Tamarix ericoides Rottl., Alisnia reniforme Don., Limnophy- 
ton obiusifolium Miq., Crinum defixum Ker., Cyperus pilostis Vahl., Elecocharis 
planla^ihihi R. hr., JnncellHS ajopccuioidcs Cl., Hcirpus arlicnlatus Linn., Eriocau- 
lon qiiinquangulaie h., Coix lachryma-jobi h., Oryza saliva h., Monochoria vagina¬ 
lis I'rebl., Monochoria vaginalis Presl. var. plantaginia S. Daub., Typha anguslata 
Ch.iub. & Rory. 

(2) Occurring in drier situations also {less luxuriantly) :— 

Ophioglossum sp. Alternanlhcra scssilis R. Br., Droseta burmanni Vahl., Droscra 
indica D., Canscora deem tens Dalz., Exacuni pcndiculalum Dinn., Oxalis cornicu- 
lala D., Polygonum plcbcjmn Roxb., Ilysanlhes oppositifolia Urban. Vandellia 
ctuslacca Beiith., Phyla nodiflora (I,inii.) On^cne., Canva indica h. var. oricntalis 
Ro.se., Murdannia niidijlotmn (D.) Brenan., Conunelina benghalcnsis Dinn., 
Cyanolis axillaiis Roeni. & Sch., Cyanotis crislata Schultc.s., Courtoisia cypcroidcs 
Noe.s., Cyperus corymbosus Rottb., Cyperus dcflorniis Dinn., Cyperus iria D-, 
Cyperus lalespicatus Roeok.. Cypt^us tegetum Roxb., Fnnbrislylis quinquangularis 
Kunlli., P'inibtisiylis schoenoidcs Vahl., Kyllinga bicvifolia Rottb., KylUnga sqiia- 
niulata Vahl., Kyllinga triceps Rottb., Pycreus sanguinolenlus Nees., Scitpus michc- 
lianus L., Scirpus supinus D., Cynondon dactylon 1’cr.s., Paspalidimn flavidum Retz., 
Paspaluin scrobiculatum E-, Geodoium candidum Wall. 


203. Reproductive activity of Herbs in relation to grazing. 

II. R. SANT, Varanasi. 

Grazing ns an coologica.l factor, influences the spread and growth form of weeds 
Four herbs viz. (1) Evolvulus-alsinoides, (2) Evolvulus numniularus, (3) Indigojera- 
linifolia, and (4) Convoivulous pluricaulis in the grazed fields of Banaras Hindu 
University campus have been studied and these show distinctive distribution in 
protected, medium and over-grazed fields. Both the species of Evolvulus show 
progression in their populations as a result of heavy grazing while Indigo/era Uni- 
folia declines. Convolvulus pluiicaulis does not respond to grazing. The biologi¬ 
cal eiiuipinent of the Iierbs versus grazing in teiins of seed out put and reproduc¬ 
tive capacity has been estimated. These herbs seem to possess compensating 
udriptation against grazing as shown in their seed weight, seed out put and repro¬ 
ductive capacity m rel.ition to intensitj cf grazing 


204. Length and Longevity of Seminal Root*. 

S. S. RAMAM, Varanasi. 

The behaviour of seminal roots of thiee perennial grasses viz., Dlchanthiuni 
annulatum Staff, Bolhtiochloa intermedia & Vetiveiia zizauioides is reported in this 
paper. The study reveals that these gras.ses develop a single seminal root on 
germination of seeds. The nodal roots initiate at the 4th leaf stage of the seed¬ 
ling in Dichanthium and Vetiveria but they develop earlier as the second leaf un¬ 
folds in Bothriochloa. The maximum linear growth of the scmimal root system is 
19 cm. in Bothriochloa intermedia, 22 cm. in Vetlveria-zizanioides and 11 cm. in 
Dichanthium annulatum at the fifth leaf stage of their seedlings while the seminal 
root longevity is 7 and 10 weeks in the former two and 5 weeks in the latter. 
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205. Root studies in relation to Erosion. 

R. S. AMBASHT, Varanasi. 

The root habit of some plants growing on the eroded banks of the Ganga at 
Varanasi has been studied with a view to deteniiine their soil binding capacity. 
Expenineiits have been designed to estimate the value of each species in checking* 
erosion. The quantity of soil waslied from different plant cover growing under 
iiniforni conditions has been given in comparison with erosion from a control plot 
left bare. It has been found that Sacchanini sp. and Cynodon daclylon are most 
effective binders amongst the plants studied. In many jilants growing on slopes 
a tendency for vegetative i^roixigation is noticed which is more etfective ns seeds 
get washed away. 


206. Ecological studies of some moist deciduous forests of Tripura State. 

ROIvEA SJiSHAGJRI RAO and G. G. K. MURTHY, wShilloiig. 

Ecological studies made during the botanical exploration tour undertaken 
during August, 1957, in the moist deciduous forests in the Cherilain, Radliakishorc- 
juir, Garjee, and Chandranui reserved forest areas of the soutli-w^eslerii i)arts of 
'J'ripura state lying between 23° 30'—24° N and 00° 50'—Ol"" E together with the 
enumeration of species in different communities, are given in the 

The soil is mostly sandy, mixed clay but occasionally a few patches of gravel 
mixed with laterite have been noted. Climate is hot and humid with 31°C. and 
31% as the average maximum tein])eratnre and relative humidity respectively, with 
fieqnciil ranis during tlie period of study 

'The general ijatterii of the vegetation in the region under study can be ascribed 
to two distinct lyjics ii.miesly moist deciduous mixed forest and moist deciduous 
sal forest dislribiited in four different areas each of which presenting a character¬ 
istic community. 

Along Cherilam area comprising mixed forest Elacocarpiis^TcrminaUa-Sapliim- 
Callicarpa comnuinily is developed whereas in Radliakishorcpiir area with similar 
type of forest, I'icHS-AlhizrJa-luiy^crsliocmia^Viicx community has been observed. 
Ill Sal forest zone two distinct cominunities are recognised : — (I) Kii^oila-SLcrculia- 
Vilex in Garjee area and (2) Grcrvia-Bjidclia-Antidcsnia in Cliamlrapur region. 
Various common associates among slinibs, climbers, and herbs mixed with these 
communities are discussed in the paper. 

Hedyotis cororiata Wall., a Burniesc-Malayan species and Ptcrospcrmiim semi- 
sagittatnin Ham. so far collected from Chittagaiig Hill tracts only, which form the 
new records for India, have been collected during tlie study. 


207* Ecology of Desmodium Gangeticum DC. 

P. S. RAMAKRTSHNAN, Varanasi. 

Desmodiiiui gmngcticnm DC. is a shadc-Ioving species and thrives best in par¬ 
tial shade. The plants grow in alkaline soils with a pH. range of 7*2 to 7*6, and 
from moderately calcareous to highly calcareous condition. A definite correlation 
has been obtained between seed out put and exchangeable calcium in the soil. 
The seed out pul of the plant decreases with an increase in exchangeable calcium 
in the soil. 

Seeds have no dormancy period and germination of 56% is obtained. The 
plants have an average seed output of 1154 and the reproductive capacity for the 
species works of 646, 



410 


Proc, 47th Ind. Sc, Cong. : Pari III: Abstracts 


The difference in the sLoraatal frequency in ‘sun’ and ‘shade’ leaves has been 
attiibutfd to the drier environment in the ‘sun’ plants. 

The osmotic pressure of the plant sap decreases with an increase in moisture 
coiJtent of the soil. The phenology, biotic factors, seedling morphology, dispersal 
of seeds etc, have been recorded. 


208. Ecology of Selaria Glauca Beauv. 

P, S. RAM.^KRISIINAN, Varanasi, 

In Setaria glauca Beauv. two ecotypes are shown by culture cxperiuieiits. 
I'hcy are ea.sily recognised in the field by the length of the panicle, 

1, The long panicled form—growing in moist to very moist localities as along 
the margin of ponds, drainage channels and grass lands. 

2. The short panicled form—growing on drier well drained soils of mounds 
and on tops of old walls. 

Differences have; been ncticed in the average weight of the seeds, the repro¬ 
ductive capacity and the extent root growth. As regards the osmotic pressure 
of leaf tissue, the short panicled form gives higher values than the long panicled 
form. 

The seeds of S. glauca are found to have a dormancy period of about 4 months. 
However, they are able to germinate during this period on pre-treatment with 
Cone. Sulphuric acid. 

During germination long unicellular whitish hairs arise prior to the protiu- 
berance of the radicle from coleorhiza similar to root hairs and they appear to be 
absorptive in function. 

The plants grow in alkaline soils in a range of pH. 7-1 to 7-8. They grow in 
rtighly calcareous as well as uon-calcareous soils. 

209. Hydrophytes of Bharatpur—A preliminary study. 

SIIANTI SARUP, Bharatpur. 

The hydrophytes of Bharatpur are studied from different points of views. 
Bharatpur is situated in tb'e ICast of Rajasthan and lies in the latitude 27®—37" and 
longitude 77®—33". Its mud ramparts with a ditch still stand around the town. 

After studying (1957) the hydrophytes of Jodhjmr, the writer found Bharatpur 
as an interesting place for the study of aquatic vegetation, germination of the 
seeds of water plants, their sprouting, survival and growth forms and the environ¬ 
mental factors (in relation to aquatic plants). 

Eichhornia crassipes. Solm, Hydrilla vertlcillaia Casp., Valisneria spiralis. 
Ditin and Marsilea Minuta and M. minuta var,; minor forni pure associations. 
Ipomoea—Limnanthemum association is formed by Ipomoea aquatica Dinn., Litn- 
nanthemum nymphoides Dinn , Hydrilla verticillata Pool., and Lemna minor. Dinn. 
and Ipomoea-Ceratophyllum as.«ociation is formed by Ipomoea aquatica Forsk, 
Ceiatophyllum demersuin Dinn,, Limnanthemum nymphoides Dinu., Lemna minor 
Dinn., and Sagittaria saggitifolia Dinn. About 60 plants found in Bharatpur are 
listed. 


210. On a collection of Grasae* and Sedges from Ravenahaw College Campus. 

H. PATTNAIK and P. C. TRIPATHY, Cuttack. 

Ravenahaw college campus is situated between 20*48 deg. N, Lat. and 85*5 deg. 
E. I/ong. The place is 97' above sea-level and the soil is chiefly sandy loam in the 
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open fields and at other places alluvial. The climate is tropical with an average 
rain fall of 43"—45". 

The paper describes a flora of 27 species belonging to the families Gramineae 
and Cyperaceaae. A short description of the habit and period of flowering has been 
given. An attempt has been made on the succe&sional study of the most common 
and ubiquitous forms like C'ynodon, Paniatvi, Kyllinga, Andiopogon, & Fimbrys- 
lylis etc. 


211. Some Recent Introductions in the Flora of Patna. 

R. P. SINHA and V. THAKUR, Patna. 

The present paper is the result of the analysis of the flora of Patna and its 
suburbs .since 1954 in various habitats. The flora of the river-bank, gardens and 
lawns, 'chaurs’, stagnant pools and lakes have all been carefully studied. Some 
as many as thirty-six Angiospermic plants have been recorded which ha\e not 
been included in the recent accounts of the flora of this place. 

It is possible that a few of the plants might hav'C e.scaped the notice of 
previous workers but the majority of them appear to be recent introductions. 
Although the chance of natural h 3 'bridi.-.ation has not been completely ruled out it 
has been pointed out that wind, water and man have been the main operating 
factors in their introductions. 

Plants produced by mrn are either as horticultural varieties like Gmclina 
hystrix, Zanthoxylum acanlhopodimn , DC., Claiiscna pcntaphylla, DC., Atalanlia 
monophylla, Corren. etc. or as stray grains with imported seeds of crops like 
Spergua arvensis, D., Euphorbia dracuiiculoides, Danik., Crotalaria scricea, Retz., 
Zornia diphylla, Pers., Anagallis arvensis, h. etc. Plants like Coidenia procumbens, 
h., Cleome chelidonii, L.f., Ipomoea renifotmis, Chois., Phaseolus tiilobus. Ait. etc. 
appear to have been introduced through the agency of water. Plants like Dregea 
volubiUs, Benth., Urochloea helopus, Stapf. Brachiaria ramosa. Comb., Vicoa vestita, 
Ikntli. etc. appear to have been introduced by wind. 

It has been concluded that the incidence of the above factors is very high in 
changing the flora of Patna. A further careful study for some coming years is 
likely to throw more ight on the composition and stabilisation of flora of this place. 


212. Studies on the Angiospermic Flora of Science College Campus. 

MAIIENDRA THAKUR, Patna. 

Science College, Patna, is situated at 25°37' North latitude and 85°10' East 
longitude. This is about 180 ft. above the sea level and the average annual rainfall 
is approximately 48". The soil is chiefly sandy loam and the climate is of uioti.soon 
type with maximum summer temperature of 115°P' in June and minimum winter 
temperature of 36°F in January. From the study of the flora of this campus fol¬ 
lowing conclusions are made :— 

1. The dominant families, according to mere number of species besides Gra- 
minae, are Deguminosae, Compositae and Euphorbiaceae. 

2. Polyalthia longifolia Benth. and Hook, is the most dominant tree. 

3. Among the shrubs Duranta plttmierl Jacq, and Botigainvillea spectabilts 
Willd are the most common. 

4. Besides the common grasses Trianthema tnonogyna L, is the most common 
herbaceous species. 

5. In general Dicots arc more common than IVfonocots, 
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6. The habit of the plants varies and most of the trees and shrubs arc culti¬ 
vated. The herbaceous plants constitute the major bulk of the flora and 
these grow as weeds under natural conditions. 

7. Species belonging to 67 families are found in this campus, 

213. Studies on the Flora of Singampatti Reserve Forest in Tirunelveli District, 
Madras State. 

K. M. SEBAvSTINE and A. N. HENRY, Coimbatore. 

A delailcd study of the flora of Singampatti Reserve Forest has not been made 
so far and four seasonal exploration trijis were made for the collection of plants 
in the year 1957-58. 

The vegetation of this region consists of the .scrub jungle type which extends 
to a height of about 300 M, the deciduous and grassland regions l>ing between 300 M 
to 1,000 M and the evergreen forests appearing at a height of about 1,000 M. The 
evergreen forests, however, get changed into the monsoon type about 1,500 M 
The Kakachi regions which forms the highest peak in this area is the typical 
monsoon forest. 

Plant collections were made at various placc.s that had distinctly different eco¬ 
logical conditions and in all a total of 93 families represented by 321 genera, 437 
specie.s, native to or naturnH,sed in the forest was found. The families with quite 
a large number of .species are : Gramineac, Ihiphorbiaccae, T.eguminosae, Acantha- 
ceae Cyperaceac, Compositae, Polyixxliaccae (scnsti laLo), Rubinceae, habiatac and 
Vcrbeuaceae, These ten families contain 54-G iier cent of the total flora of the 
forest. The collections include species which are endemic to this area. 


214. The Ecology of temporary ponds of Varanasi. 

H. P. MEHTA, Varana.si. 

The pre.sent study aims at the investigation of relation between growth and 
distribltion of aquatic plant.s and chemical and physical nature of the substratum 
in some temporary ponds of Varanasi. 

The ponds were ecologically surveyed in their dry and wet phases, and the 
vegetation was noted. The jiaper deals with the phy.sico-chemical analysis of pond 
bottom deposits and qualitative chemical analysis of natural water. The pH of the 
mud samples are noted and are analysed for nitrates organic matter, calcium, 
potassium and sodium contents. Variation of these have been noted in different 
seasons and at different depths. 

The vegetation is correlated with changes in edaphic characters of the 
substratum. 


215. Ecology in relation to dry zone afforestation. 

HARISH P. BHATNAGAR, Dehra Dun. 

Ecological knowledge is of great importance in afforestation, soil and water 
conservation techniques. In dry zone areas erosion is being governed by a com¬ 
plex of variable factors of the environment. Generally vegetation cover reduces 
erosion and it governs the moisture regime of a locality to a great extent. Cli¬ 
mate of dry zone areas are mo.stly arid being characterised by low rainfall, high 
temperature and high amount of evaporation, Therefore, it is necessary to protect 
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young seedlings and young trees from hot and cold desiccating witJids by growing 
hedges, wind breaks and shelter belts. 

Judicious selection of species for afforestation is of paramount importance due 
to varying physiological conditions of growth and also due to biotic factors. 
'J'emperature, rainfall, soil moisture and wind are the major factors which deter¬ 
mine the distribution of species. As drought condition is frequently encoun¬ 
tered care must be taken to choose species which are drought resistant. Grasses 
should prove beneficial in the beginning due to their greater pioneering associa¬ 
tion with local and microhabitat conditions. Soil factors exercise great effect on 
account of the poor conditions of the soil. Therefore cultural practices which 
improve the aeration, nioi.sture holding and moisture releasing properties of the 
.soil will be of great use. The biotic factors also play an important role, theiefore, 
artificially planted areas require protection from illicit felUng.s, fires by men and 
grazing by domestic animals. 


216. Ecological atudiec in some Sal (Shorea Robusta) forests of U.P. 

IIARISII P. BHATNAGAR, Dehra Dun. 

Ecological studies were conducted in some Al, A2, B3, and B4 types of Shorea 
robusta forests (Champions 1936) of Uttar Pradesh. The characters noted in the 
field were "Dominance” and "Sociability”, Frequency and Density in different 
Plant Communities adjudged during the studies to asesess the floristic composi¬ 
tion. These ecological studies have indicated that Shorea robusta is the most 
dominant species of these forests with high frequency, density and sociability, 
covering almost ^ of the area of the quadrat. Other tree species which are 
characteristic of a particular plant community, attains high dominance and soci¬ 
ability only in the communities which they .serve to characterise. Mallotus philip- 
pensis in the lower storey is the most dominant species in all the communities 
with a dominance and sociability index which attains a maximum value of 5-2 
Clerodendrum infortunatnm is also found to occur with high dominance and 
.sociability in the communities of moist sal types, though it occurs in all the plant 
communities adjudged. The characteristic species of herb and shrub stratum occur 
in greater dominance and sociability only in the corresponding communities. 


217. Floristic compositioa of aome Sal (Shorea Robusta) forests of U.P, 

HARISH P. BHATNAGAR, Dehra Dun. 

The floristic composition of some sal forests of Uttar Pradesh was studied in 
Dehra Dun, Saharanpur, Ramnagar, Haldwaui, Gorakhpur, Bahraich, North Kheri, 
South Kheri, Gouda and Pilibhit Forest Divisions, in those areas belonging to Al, 
A2, B3, and B4 types of sal forests (Cliampion 1936). The species found in the.se 
forests have been collected in different flowering seasons. In all 290 species 
belonging to 57 families are collected. In addition to this the association of 
these species with different types of forest of sal {Shorea robusta) has also been 
asse.ssed on the basis of quadrat studies done separately. Their relative occurrence 
is also noted as "mostly occurs” op the basis if a certain species is very commonly 
associated vith some particular type of sal forest and "also occjirs’' If a species 
is present but not very pommonly associated with any particular type of sal forest. 

m-53 
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218. On some new concepts in Phjrtosociological studies of Grasslands. II—Com* 
munity Coefficient (FXC) ICC. 

S. C. PANDEYA, Raipur. 

For evaluating the differences and similarities between two stands or two 
coiinmuiities on statistical basis ‘Community coefficient' has been suggested by 
Gleason (1920). lie used ‘frequency index’ and obtained FICC (Frequency index 
comunity coefficient). The figures obtained by him are above 80 if the two stands 
under comparison are similar to a larger extent. The FICC method is open to 
criticism (Gates, 1949), since no distinction is made betwetm a species which 
occurs in small numbers and one which occurs in large numbers. It may be argued 
that a species may occur with the same number in two stands and yet may have 
different cover. Therefore the following modification in the FICC method has 
been suggested : 

(FXC) ICC : ((FREQUENCY x COVER) (INDEX COMMUNITY 

COEFFICIENT). 

In this modification 5 columns have been set. In the first the fraction repre¬ 
senting the product of ‘FXC’ of each siiecies that occurs in the first stand only 
is put; in the fifth column the fraction of ‘F'XC’ of the species that occur only 
in the second stand are put ; in the 2nd and 3rd are put fractions of ‘FXC’ of the 
species common to both stands; while in the 4th arc calculated the differences of 
the fractions of ‘FXC’ of each species common to both stands. All the columns 
are added separately. The 2nd and 3rd columns are added together to give the 
total of the fractions of ‘FXC’ of common species that occur in both the stands. 
To^ obtain the coefficient, the ‘total of common’ is divided by the ‘total of common’ 
-t-difference of common (ijet in column 1V)+I + V and multiplied by 100. Examples 
showing the successful modification of ‘Community coefficient’ method have been 
given in the text. 


219. On some new concepts in Phytosociological studies of Grasslands. I—Domi¬ 
nance Diagrams. 


S. C. PANDEYA, Raipur. 

The problem of the homogeneity of a plant community, first brought forward 
by Nordhagen (1922) has received various treatments both from plant eoclogists 
and mathematicians, without being adequately cleared up. Raunkiaer (1918) sug¬ 
gested ‘frequency diagrams’ as an expression of the floristic uniformity of a stand. 

While investigating the ecology of some grasslands of Madhya Pradesh, the 
author observed that the degree of homogeneity actually present in the grassland 
associations ‘in abstract’ could not be expressed by Raunkiaer’s ‘frequencj' dia¬ 
grams’. This is because ‘the frequency diagrams’ do not account for the cover of 
a particular species, which in most cases is responsible for the floristic homo¬ 
geneity of a stand. It is of course accepted that the ‘frequency index*, which 
is the proportion of samples in which a given species TCcurs, is related to ‘disper¬ 
sion of population’-, bnt ‘frequency’ has no relation with the cover of a species, 
at least in grassland. 

A new mehod of ‘DOMINANCE DIAGRAMS’ has been suggested in place of 
‘frequency diagrams’ in order to overcome the above stated difficulties. In the 
new diagrams all the species found by random sampling (by equal areaf in a 
stand are divided into Raunkiaer’s frequency classes. Next the percentage of 
area covered by all the species (expressed ,ln percentage of the total) falling in a. 
partrculftr frequency clasa i» multiplied by percentage number of species present 
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in that class. Dominance diagrams are then drawn by plotting the fraction repre¬ 
sented by the product of %-cover x %-number of species against each frequency 
class. Its advantages are as follows ; 

1. Unlike ‘frequency diagrams’ the space occupied by the species falling 
in each frequency class is also expressed. 

2. The degree of homogeneity is clearly made out from the value of class U. 

3. Class A shows the presence of accidentals only since they occupy very less 
area and have the lowest frequency not hampering the ‘abstract’ homo¬ 
geneity of the stand. 

4. The heterogeneity of a stand is probably related to the values for classes 11, 
C, and D. 


220. Factors in the Distribution of Sal (Shorea Robusta) Forests in India with 
Special Reference to U.P. and M.P. 

IIARISH P. BHATNAGAR, Dchra Dun. 

Sal (Shorea )obusta) occurs over extensive areas experiencing a wide range of 
climatic conditions. The rainfall is by far the most potent factor. The distribu¬ 
tion pattern of rainfall is closely related with the distribution of sal forests. 
Roughly, sal occurs in the zone receiving annual precipitation of 50"—180". At 
the drier end, e.g. in M.I’., Andhra Pradesh and Western U.P. soil moisture 
during the drought months becomes the limiting factor. At the moisture extre¬ 
mity in As.sam, it merges with evergreen formations, likewise, quality of sal is 
dependent on soil moisture. In extremely moist parts of Assam and U.P. best 
quality of sal is found. As regards temperature the whole tract may be considered 
as sub-tropical with hot summer, a long growing period and mild but definite 
winter. On the whole the maximum shade temperature varies from 93°F at high 
elevation to about 117°F in the hottest part in plains in Chota Nagpur, and 
the absolute minimum varies from under 30°F to about 45°P'. 

Within the general climatic types distribution of salt is mainly governed by 
conditions of geology, soil and topography. Geology of the locality affects the 
process of soil genesis by imparting it a specific chemical aspect and a charac¬ 
teristic texture. Usually, soil with low pH and low organic matter contents are 
best suited for sal. Topography plays an eminent role in influencing the soil 
moisture regime. Effects of altitude and aspect have a marked imprint in the 
local distribution of sal. In drier parts of sal zone, eastern and southern aspects 
are usually devoid of sal. Excessive desiccation on these aspects is the limiting 
factor. Biotic influences like excessive fire and grazing cause severity in ecolo¬ 
gical conditions and very often serai development of vegetation is either unduly 
arrested or retrogressed. Also the effects of plant communities themselves on 
soil and general environmental factors precisely determine the distribution of sal 
forests. 


221. A survey of aquatic weeds of Nadanwara Reservoir with suggestions for 
tbeir control. 


R. K. MEHRA, Gwalior. 

Luxuriant growth of aquatic plants become a nuisance in fishery waters. 
Nandanwara reservoir (district Tikamgarh) comprises a water area of 2,000 acres 
and is heavily infested with aquatic weeds. 25 > species of large aquatic plants 
Were collected from the reservoir, out of which 13 from the weeds. A horizontal 
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and vertical distribution of the aquatic plants have been studied. Aquatic vege¬ 
tation is found at beds upto 17 ft. deep. 

No floating vegetation is found. Kinergent vegetation is estimated to cover 
an area of 500 acres, submerged vegetation 1400 acres and 100 acres area is with¬ 
out weeds. I'rom the emergent vegetation Cyperus Procerus is found a^ beds 
with depths upto 2 ft., Scirpus tuniidus 4 ft., Typha species two to six ft,, Jussiaea 
repens 2 to 4 ft., Polygonum tomenlosum 4 to 6 ft., Ivimnanthenium indicum 
2 to 0 ft., Iponioea aquat’ca 2 to 4 ft., from the submerged vegetation Vallisneria 
spiralis 6 to 17 ft., Hydrilla verticillata 2 to 9 ft., Najas minor 2 to 14 ft., Pota- 
mogeton pectinatus 4 to 6 ft., P. crispus 6 to 8 ft., Ceratophyllum demersum 2 to 
6 it, A map of the reservoir giving the distribution of different aquatic weeds 
is prepared. 

Weed control measures have been suggested by every year lowering of water 
level by 8 ft., treatment of emergent plants with 2, 4-D chemicals, submerged weeds 
by dragging a beam with spikes through a powerful diesel engine beat. These 
measures are suggested to be continued for at least 5 years. Introduction of 
exotic fishes like Mirror carp and the Goranii is also recommended for weed 
control. 


222. Effect of Presowmg Treatments of Seeds of Tung [Aleurttea Fordii Hemst). 

SALlIv KUMAR CHATTIERJRK. Darjeeling. 

To miniiiii.se the period of germination of Tung (Aleurites fordii, Hemst.) 
experienced in the nursery pre-treatments have been applied to the seeds prior 
to sowing. Eight hormones and related chemicals (Ascorbic acid. Thiamine, 
Insiolyl propionic Acid, Naphthoxyacetic acid, Phenyl Acetic acid. Malice hydra?ide, 
Serdix 1/15 and Seradix 15) were tried in concentrations of 50, I(X) and 1000 p.p.m. 
Results show much hastening in the process of germination of Tung seeds as a 
result of pretreatments with hormones and related chemicals. When compared 
with controls, the enhancement of rate of germination and of the total percentage 
of germination and of established seedlings were much higher with Ascorbic acid. 
Thiamine and Maliec liydi azide. Indolyl propionic acid, Naphthovyacetic acid and 
Phenyl acetic acid did not show remarkable improvements over the controls— 
higher concentrations showed more or less inhibiting effects. Seradix 1/15 nnd 
Seradix 15 proved to be inhibiting in all the concentrations. In all the concentra¬ 
tions of all the hormones tried a clear acceleration in the early date of germina¬ 
tion was prominent. 


223. Studies on the Vegetation of Bandipur Forest. 

G. S. PURI and B. M. WADHWA, Poona. 

These forests are located at a distance of 56 miles from Mysore on Mysore- 
Ootacaraund main highway and form a part of Mysore District. These are situated 
in I/t. IS'* 8'N and Long. 74® 4'E. 

These are mature, open, mixed deciduous type of forests in which the cutting 
of Bamboo and Teak and burning of litter are common feature, but otherwise 
these are protected forests. 

The following species are observed. Among the trees Tcrminalia tomentosa, 
Anogeissus latifolia, Tectona giandis, PhyJlanthus emblicat Schleichera trijuga, 
Ofewiei tiltaefolio, Butea tnonospcTtno, Cassia fistula, BauMnia racemosa, Tertnitialia 
fianiculata, Atlantia racemosa, Zhyphtis xylopyrus, and clumps of Dendrocalamus 
trtetus are present. 



JHecUoH : Boidriy 4l7 

The bhrub layer consists of Flacourlia sp., Randiti dmnctorum; and Canthium 
dUoccum. 

The ground vegetation is represented by Curcullgo orchioides, Cyanotis tubciosa, 
Curcuma sp., Leucas nutans, Hedyotis auriculala. Euphorbia nerifolia, Destnodium 
gangeticum, Spermacoce hispida, Vernonia cincrea, Soutellaria discolor, Deucas 
criosloma, Achyranthes aspera, Oxalis corniculata, Heliotrophim cchiwaldi and 
Pancratium parvttm. 

The common climbers arc Argyrla cuneata. Asparagus asiaticus, Aspatagus 
tacemosus, Cocculus villostts, Hemidesmus indicus, Jpoinaca obscura, Vitis 
tomentosa, and Smilax macrophylla. ... 

Viscum aiigulatum and Viscuin articulalum are two common parasitic species. 


224. Studies of the Vegetation of Laccadives suid Amenidives Islands. 

B. M. WADHWA. Poona. 

The Laccadive and .Amenidives islands form a long narrow belt in the Arabian 
Sea to the west of South Kanara district in Lat. I4°N—^9°N. These consist of a 
series of isolated islands, mostly of small size viz. Kavaratliy, Agathi, Aiidroth, 
Ivalpati, Ameni, Kadmut, Chctlat and kiltan. 

The rainfall ranges between 150 cms.—250 cms. and decreases from .south to 
north. The maximum rain falls in the months of June and July. The shade 
temperature varies from 70°—^90°!*; Agathi being the hottest of all the inhabited 
islands. 

The islands proper -are usually narrow banks of sand piled iip by the action 
of sea and wind. The reef is covered with boulders of coral limestone and usually 
sub-merged under a few feet water, but well e.xposed at few islands namely 
Kadmat, Chetlat and Kiltan, during the tides. In few islands viz. Chetlat, Kiltan, 
Kavaratliy and Agathi, lock can be traced in Lagoon, round both ends of the 
islands. 

The few tree species which are common in all the islands are Calophyllutn 
inophyllum, Hibiscus tiliaceus, Thespesia populnca, Hernandia peltata, Moringa 
pterygosperma, TerminaUa calappa, Morinda citrifolia and Artocarpus incisa. 

The shrub layer is chiefly composed of Scacvola kocnigti, Vitex negundo var. 
incisa, Dodonaea viscosa, Pamphis acidula, Calolropis gigantea, Indigofera tincto^ 
lia, Ocimum basilicum, Zizyphus oenoplia and Ccissia occidentalis. 

The common climbers are Piper betlc, Tylophora asthmatica, Ipomaea sepiaria, 
Dioscorea daemona, D, opposilifoUa and Gloriosa superba. 

The ground vegetation is represented by Boerhaavia dijfusa, Aerva Janata, 
Rtingia parviflora, Sida humilis. Euphorbia hirta, Anisonteless ovata, Evolvultis 
alshwides. Polygala erioptera, Abutilon mdicum, Ruellia pctula, Polycarpea spicata, 
Crotalaria mediedginea, Leucas aaspera, Corchorus acutangularis, Aeschynomene 
indica, Amntania baccifera, Cotumelina oblique, Cyanotis cristata, Colocasia anti- 
quorum, Crepis acaulis, Indigofera cordifolia, Tridax procumbens^ Vernonia ctnerea 
and Portulaca oleracea. Lippia nodiflara and Ipomaea biloba were very common 
near Sea', shore. Water ditches and wells. Among the sedges and grasses spinifex 
squarrosus is very common fonning a beautiful covering near shore in all the 
islands, the others being Dactyloctenum aegyptium, Chloris sp., Eragrostis sp., 
Dlcanthium annnlatum, Apiuda varta, FimbristyJis sp. and Cyperus iria. The most 
of the herbal vegetation is found near the water wxlls or ditches or on moist 
sandy soil. 

Cocos nucifera is the main cultivated crop. 
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225. Studies on the Vegetation of Dara—Shahabad in Rajasthan. 

S. K. JAIN and NALINI N. KOTWAL,, Poona. 

Dara Sliahabad area is .situated in eastern Rajasthan approximately at longi¬ 
tude 76°E. and latitude 25°N. 

The area is botauically itnderexplored. Botanical collections were ma^e, and 
specimens were identified. The vegetation was studied by means of quadrats and 
transects. 

The vegetation shows fairly distinct zonation in valley.s, slopes and hill tops. 
Several spots around Dara and Shahabad were studied. Their vegetation is 
described in detail. 

In forests around Dara, the hill tops have trees chiefly of Diospyros melano- 
xylon, Aegle mannclos, Anogelssus latifolia and C’asita fistula. Ilolarrhcna 
antidy sent erica is abundant as under-growth. The hill slopes are covered with 
Anogeissus pendula, Wvghtia tincloria, Banhinia racemosa and Dichrosiachys 
cinerea. Helicteres isora is common in undergrowth all over. 

The vegetation in valleys is dense. Trees of Butea monospenna are dominant. 
Trees of Terminalia arjuna, Phoenix sylvestris, Anogeissus pendula, Cordia 
dichotoma and Ficus spp. are common. Grewia pilosa. Acacia leucophloea and 
Annona squamosa are very abundant as small trees and shrubs. Open patches in 
the forest are covered by dense grass growth e.g. by Aplitda mutica var. arislata, 
Heictopogon contortus and CapilHpedium sp. Coix lachryma-jobi grows commonly 
near water currents. Oltelia and MarsHca grow in stagnant waters in valley. 

In forests around Shahabad such as at Pindasar, Girgavan and Santora the 
hill tops have forests of Anogeissus latifolia, Terminalia bellerica, Diospyros 
melanoxylon, Buchanania lanzan, Schleichera oleosa, Aegle ntarmelos, Dalbcrgia 
latifolia and Boswellia serrata. The undergrowth is chiefly composed of Nyctan- 
thes arbortristis and Ilolarrhena anlidysenterica. 

The valleys have Butea monospenna. Acacia chundra, Dichrostachys cinerea, 
Prosopis spicigera and occasionally Bridelia retusa. Climbers of Asparagus 
raceniosus and bytnnema sylvestre arc common. Grewia pilosa is very common 
as undergrowth. Two trees of teak were found along a nala in Gargavan forest, 
llie only locality noted with teak so far. 

The hill slopes here are covered with Anogeissus pendula. Acacia chundra, 
Aegle marntelos, some Boswellia serrata, Lannea coroniandelica, Bauhinia racemosa, 
Zizyphus xylopynis. Cassia fistula, Schleichera oleosa, Stcrculia sp. and Diospyros. 
Mitragyna parrvifolia, Wrightia tincloria and Anogeissus latifolia are seen in upper 
parts of slopes. 

3ome moist spots in valley have patches of Caesulia axillaris, Ammannia, 
Sesbanea aegytiaca and Aerva sp. Xanthlum strumariiim and Cassia tora densely 
colonize roadsides and outskirts of forests in vicinity of habitations. 

Very steeply cut rocks have dense bunches of Erlophorum comosum hanging 
from rock crevices. 

Sitabari area is an interesting spot. Due to religious association the forests 
are. protected from damage. There is perennial water here and rainfall is about 
45—50". There are patches of evergreen or mixed vegetation here, consisting of 
tall trees of Terminalia arjuna, Mangifera indica, Salmalia malabarica. Ficus facor, 
Syzygium, Manilkara hexandra, Madhuca indica. Robust Carissa climber is 
abundant. 

Along a tank near Kelwara village, tliere is dense patch of Pandanus tectorlus. 
Butea superba is very common in the mango gardens near the Pandanus forest. 
The grass Coix grows very tall along the tank and its channels and is reported 
to give shelter to tigers in summers. 



Section VI: Botany 410 

226. Ecological stwlie* in the grassland reserves (Kurans) of Khandesh. 

G. S. PURI, S. K. JAIN and USHA DESPANDE, Poona. 

Khandesh is situated in the northern boundry of the Bombay State and the 
Satpuras run through the District. Due to heavy felling, browsing and grazing 
there are vast stretches of land particularly on flat hill tops or rocky plains where 
the natural vegetation to-day is reduced to a poor scrub stage. Due to the fodder 
famines, the forest department undertook fencing of large areas to promote grass 
growth. Several such reserves now exist in Khandeah e.g. at Ealing, Pedke and 
Dondaicha etc. 

The general api>earance of the vegetation in all these areas is of poor grassy 
scrub-land. There is now abundant growth of grass with sporadic growth of shrubs 
and few trees. The only trees in these Kurans are of Boswellia serrata, Hardwickia 
binnata, Lannea coromendelica, Bauhinla racemosa, Dolichandron falcata and 
ZAzyphus and Acacia sp. Boswellia serrata, Hardxvickia binnata and Zizyphus are 
more common. The commonest shrubs are Acacia catechu, Minwsa hamata, Rhus 
mysorensis, Grewia pllosa, Zizyphus jujuba, Gymnosporia montana and Euphorbia 
ninulia. These shrubs protect a number of herbaceous plants in their bushes. 

The ground flora consists chiefly of grasses such as Heteropogon contortus, 
Melanocenchrus jacqucmonlii. Tragus racemostis, Eremopogon foveolatus, Digitaria 
adscendens, Dactyloclcnium aeguptium, Michrochloa, sctaca, Dichanthiurn annula- 
tum, Andtopogon pumilus, Aristida funiculata, Aristida seiacea, Apluda aristata, 
Cynodon dactylon, Cymbopogon martinii, Eragrostis unioloides, and species of 
Penuisetum, Conchrtis sparobolus, Sehima and Jeseilema. 

The vegetation was studied by means of quadrats and the paper tabulates the 
frequency of occurrence of various spp. in the Kurans at Ealing and Pedke and 
also describes the vegetation of these spots in detail separately. 


227. Studies on the vegetation of Khandeih. 

G. S. PURI, S. K. JAIN and U. R, DESHPANDE, Poona. 

Botanical and Ecological studies on the flora and vegetation of Kliandesli in 
Bombay State were started by the Western Circle of the Botanical Survey of India 
in 1956 (Puri and Mahajan 1957, A, B). These studies were further extended to 
a number of a new spots in the district. Depending chiefly on soil and biotic 
influence, the vegetation of the district varies practically from barren waste lands 
through grassy scrub lands and dry deciduous forests to dense moist-deciduous 
forests. 

The waste scrub lafids are found on vast areas in the district. They are 
subject to heavy grazing and soil erosion and support very sporadic vegetation of 
shrubs like Cassia auriculata, Rhus mysorensis, Gymnosporia montana. The 
ground is covered by prostrate herbs like Jndigofera cordi/olia. Euphorbia micro- 
phylla, Boerhaavia diffusa, Tribulus terreslris, Evolvolus alsinoides and grasses., 
all of which indicate poor and shallow soil. 

The grassy .‘?crub lands have been protected by the forest Department at various 
places such as Ealing, Pedke, Dondaicha etc. These .scrub lands or ‘Kurans’ are 
an excellent example of the influence of biotic interference. These scrublands 
have few .trees of Hardwickia blnata, Boswellia serrata and shrubs of Mimosa 
hamata, Rhus mysorensis, Zizyphus fufuba, Gymnosporia montana, Grewia pilosa, 
Securinega virosa, and Clerodendfon phlomoides. There are number of climbers 
like Asparagus racemosus, Rivea hypocrateriforthis, Dalechampia indica, Rhyn- 
chosia minima, etc. harboured in these bushes. ' Asparagus is .very abundant. The 
ground is covered by few dicotyledonous herbs like Elvcflvului alsinoides, Indigofera 
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cordifolia, Boerhaavia diffusa, Cleome viscosa. Polygala erioptera and abundant 
growth of grasses like Dichanthium annulatum, Tripogon roxburghlana, Fremo- 
pogon foveolatus, Digitaria marginata, Dactyloctenium indicum, Chrysopogon mon- 
lam etc. 

The deciduous forest such as at Kondai-bari, Palasner and number jof other 
places have all the deciduous species along with a number of semi-deciduous 
specie.s such as Terminalia tomentosa, T, bellerica, Pongamia glabra, Syzygiwn 
ntniini, Erylhrina indica, Saccopetulum tomentosum, Elaeodendron glattctim. The 
shrubs of Lcea sambudna, Vitis wooddrowi, Securinega virosa, Helicteris isora 
and climbers of Dioscorea bulbifera, Milletia racemosa and Cotnbretum extensuin 
are also frequently met with. Dendrocalamus strictus is commonly present in 
inoi.st deciducous forest. 

The paper gives detailed account of vegetation of the various spots studied. 


228. Botanical exploration of Shimoga and Chikmaglur in Western Ghat. 

B. S. AHUJA, Poona, 

The area under investigation includes the districts of Shimoga and Chikmaglur 
situated approximately between latitude 13-8*N and H-S'N and T^ong. 75-0“E and 
76-2“E. 

Geologically, most of the area has unclassified rocks i.e. Granite, Gneisses 
and Ivaterites, Laterites show on the surface at several places due to the leaching 
of the soil. 

, The colour of the soil varies from red to dark brown. On the hill tops and 
the steep slopes, the soil is shallow and therefore incapable of supporting high 
forests, while on gentle slopes and in valleys the soil is much deeper and capable 
of maintaining high forests. 

The climate is typically monsoonic. The rainfall varies from 40"—350", the 
maximum being at Agumbe, which is also known as the “Cherrapunji of Mysore”. 

The forest vegetation can be mainly divided into following 4 types :— 

1. Evergreen forests 2. Deciduous forests 

3. Scrubs and 4. Grasslands, 

Due to the high rainfall in most of the area, the evergreen and moist deci¬ 
duous forests are prevalent. 

The common trees in flie area are : Actinodaphne hookeri, Alstonia scholaris, 
Alseodaphne semccarpinifolia, Anogeissus lati/olia, Aporosa lindleyana, Artocarpus 
hirsuta, Artocarpus lakoocha, Careya arborea. Cassia fistula, Cinnamomum zeylani- 
Ciim, Dillenia pentagyna, Syzgium spp., Flacourtia montana. Carcinia morella, 
HoUgarna grahami, Hopea wightiana, Lagerstroemia lanceolata, Litsea zeylanica, 
Macuranga peltata, Mallotus phillipensis, Olea dioica, Emblica officinalis, Psycho- 
tria Iruncata, Schleichera trijuga, Strychnos nm-vomica, Terminalia chebula, T. 
pcniculata, Terminalia tomentosa. 

The common shrubs and climbers are : 

Allophylius serratus. Asparagus racetnosus, Calycopteria fioribunda, Carissa 
congesta, Cryptolepis buchanani, Dioscorea opposilifolia, Dodonea viscosa, Entada 
phaseoloides, Flacourtia ramontchii, Gardenia lucida, Holarrhena anpidysenterica, 
Jxora nigricans, Ixora parvifiora, Lantana camara, Mussaenda frondosa, Murraya 
koenigii, Naravelia zeylanica, Pavetta indica. Piper nigrum. Pathos scandens, Randia 
tetraspcrma, Rubus moluccanus, Smiktx zeylanica, Vitis spp., Vilex negundo, 
Wagatea spicata, Wendlandia notoniana. 

The common herbs ^re:— 
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CurcuJago orchioides. Curcuma spp., Desmodium laxiflorum, Flemingia strobili' 
fera. Hibiscus furcatus, Justicia simplex, Mimosa pudica, Osbeckia 8pp.| Pogos- 
temoH parviflorus, Vernonia dnerea. 

The flora is being further studied botanically and ecologically. 


229. Botanical Exploration of Coorg. 

R. K. ARORA, Poona. 

The dstrict of Coorg is situated along the western ghats between Lat. 11“N 
and and Ivong. 75“ri and 76-27®R. 

The area is mainly mountainous with hills varying between 2500'—5700' above 
sea level. Rainfall varies from heavy to moderate, and the climate is in general 
inonsoonic. 

Botanical exploration is being carried on in this district since 1957. Collec¬ 
tions were chiefly made at Bagamandala, Kerike, Makut, Mcrcara, Sainpajee, 
T'raserpeth, Kalhalla, Nagarholle, Tittiniatti and Hunsur. 

The wet evergreen type of vegetation has been studied at Bagamandala, 
Kerikee and Makut. These forests grow on red soils and bear a number of ever¬ 
green species like : Acrocarpus frarinifoliiis, Knema altcmiata, Holigarna grahnii, 
PolyaUhia, Dipicrocarpus tiirbinatus, Diospyros spp., Cinnamomum Zeylanicum, 
Palaquiinn ellipticum, Donelia roxburghii, Hopca parviflora, Hopca 7 vightiana, 
IJtsea spp. and other Lauraccae, Nephelium longana, Elaecarpus tuberculatus, 
Elaeocarpus serratus, Garcinia spp., Pithecolobium bigemhtimum, Artooarpus spp. 

The moist deciduous type was studied mainly at Tittiniatti, Kalhalla and 
Nagarholle. 'I'litse forests grow on black-type soil. The chief species met with 
are : Techtona grandis, Lagerstroemia lanceolata, Garitga pinnata, Albizzia sp., 
Ptcrocarpus marsupiuni, Gte^via llUaejoUa, Madhuca lalifoUa, Aiiogeissus lalifolia, 
Diospyros mclanoxylon, Kydia calychia, liuchanania lansait, Tcrmhiajia t-omen- 
tosa, Bamboes-Dcndrocalamus striciiis and Bambusa bambos. 

The scrub forests mostly have : Pavetta indica, Ixora, spp., Lagerstroemia and 
others; thorny shrubs of Zizyphus, Carissa, Flacouttia and Gymvosporia. Euphor¬ 
bia sp. is a component of some forests near Hunsur. 

Alxmt 650 species have so far been recorded and described from the area, most 
of which are trees and shrubs. The dominant families are ; Euphorbiaecae, 
Acanthaceae, Leguminoseae, Vrticaceae, Orchidaceae, Rubiaceae, Compositae and 
Cramineae. 


230. Studies on the Vegetation of Trivandrum District. 

G. S. PURI and M. Y. ANSARI, Poona. 

The district of Trivandrum in the State of Kerala is situated on the Western 
Coast, between I/Ongitndes 76°30'N—77°15' and Latitudes 8°15'—8’’45'I} approxi¬ 
mately. The topography of the district varies from the plain coastal areas to the 
hill tracts in the eastern parts. 

Geolo^cally, the district is composed, mainly, of older alluvium and unclassified 
crystalline, Gneissis etc. It has both the south-west and north-east monsoons. 
The mean annual rain-fall varies from 80"-100" to as high as 200" or so in the 
mountainous regions. In general, the area has a tropical climate. 

A variety of vegetation is met within the district. Along the coastal areas iv 
the plains, cocoanut, piper. Tapioca and Paddy are largely cultivated. The first 
two varieties are of commercial and economic importance, whereas the latter two 
forms one of the substantial foods of fha inhabitants. In the interior are found 

IIT-M 
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the forests which are deciduous or evergreen in nature. The present study of 
vegetation has been restricted to Ponraudi hills and Kallar areas which are situated 
on the north-eastern portion of the district. About 200 species have so far been 
listed from this area. Further exploration is in progress. 

The moist deciduous forest forms a patch at Kallar in the evergfreen Jjelt. The 
vegetation is characterised by such species as Terminalia paniculata, Careya 
arborea, Dillenia pentagyna, Lagcr^ttroetnia speciosa, Albizzia sp., Alstonia scholaris, 
Calicarpa lanata. Cassia fistula, etc. The forest patch is rather open with good 
undergrowth of grasses and other herbs and shrubs. 

The evergreen forest is composed chiefly of Callophyllum tomcntosum, Cinna- 
momum zeylanicum, Olea dioca, Vilex altlsshna. Ficus hispida, Sterculia guttata, 
Cryptocarya wightiana, Ptcrospermum accrifoUum, Myristica malabarica Xantho- 
phyllum fiavascens etc. These forests are quite dense and impenetrable due to huge 
network of lianas and woody climbers such as Ventilago bombaiensis, DiplocUsia 
glaucesceiis etc. and species of Calamus and other thorny plants. A number of 
ferns colonize the moist and shady areas. Besides, varieties of Epiphytic ferns 
such as Drynaria sp., Pleopeltes sp. are found growing on the tree bark.s, as also 
a number of epiphytic orchids, namely, Dendrobium .sp., Obeionia sp., Acrides gp., 
etc. add to the richness of the flora of the forest. 

The shrubs and herbs common in these forests are Cletodcndron injottunatum, 
Bhimea spectabilis, Lobelia nicotiana, Spilanthes acmclla, Ureva lobala, Elaloslema 
lineolatum, Osbeckia truncata, Melastoma malabathricuiu and various species of 
Jasminum. 

Tlie exploration is being further extended to new areas and ecological studit-s 
are also being made. 
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Ecological studies of some Deciduous Forests of Bclgaum. 


B. S. AHUJA, Poona. 

Desiduous forests are of common occurrence where conditions like low rain¬ 
fall, high temperature and low humidity are prevalent. The deciduous forests of 
Belgaum District were studied at Sutgatti, Ukkad, Khanapur, Donda, Nagargalli 
and Jamboti. 

These decidous forests can be divided into two main tpyes on the basis of 
climatic conditions (a) dry deciduous forests and (b) Moist deciduous forests. 
These forests can broadly be divided into the following four types : — 

(i) Teak forests (ii) Bamboo forests 

(iii) Teak-Bamboo forests and (iv) Non-Teak-Bamboo forests. 

The following fifteen communities were studied in the area :— 


(i) Teak forests • 

1. Chloroxylon-Teak community 

2. Chloroxylon-Teak-Lagerstroemia 

community 

3. Teak-Anogeissus-Chloroxylon 

community 


4. Teak-Anogeissus-Grewia-Chloroxyion 

community 

5. Teak-Termitialia community 

6. Teak-Tcrminalia-Phyllanthns com¬ 

munity. 

7. Teah-Terminalia-Xylia community. 


(ii) Bamboo forests 

8. Terminalia-Bamboo-Phyllanthus community 

9. Termtnalta^Bamboo community 

10. Terminalia-Bamboo-Xylia community 


(iii) Teak-Bamboo forests 

11. Teak-TerminaUa-BamboQ community 
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(iv) Non-Teak-Bamboo forests :— 

12. Lagerstroemia-Anogeissus-Diospyros community 

13. Chloroxylon-Tcrminalia community 

14. Terminalia-Xylla community and 

15. Terminalia-Phyllanthus community. 

Successional details of all these are being worked out. 


232. The Deciduous Forests of Coorg District. 

R. K. ARORA, Poona. 

The paper deals with the floristics of the deciduous forests of Coorg, which 
have been studied particularly near Kalhalla, Nagarhall and Tittimatti. 

These forests arc mainly distributed in low rainfall areas, and are better deve¬ 
loped in the Central and Southwestern parts of Coorg. The soils in these areas is 
black in colour, mixed with considerable humus and is gravelly. Most of the 
forests are developed on the alluvia of various streams and rivers which drain 
the district. 

The following comniunitios have been studied from Kalhalla and Nagarholla : 
Tcctona-T c rtftinaHa-A iwgctss us, 

Tectona-Termbialia-Grewia, 

Tcctona-Termhialia-Phyllanthus, 

Tectona-Tcnninalia type, and 
Bamboo-teak types 

ill which one or the other species of bamlxios i.e. Dcndrocalamus strictiis and Bainbnsa 
bambos may dominate. 

These moist deciduous forests have a mixed composition with species like ; 
Tectona grandis, Lagerstroemia lanccolata, Lagerstroemia parviflora, Garuga pinnata, 
Albizzia sp., Dalbergia latifolia, Pterocarpus inarsupium, Anogeissus latifoUa, 
Diospyros vioutava, Kydia calycina, Terminalia tomentosa, Adina cordifolia, Grewia 
Uliaefolia, Madhtica indica, Embllca officinalis, Mallotus phiUippensis and others. 
In progressive stages, they may have species like Olca dioica, Litsea, Actinodaphne, 
Cinnamomum and others with Psychotria as a common shrub, the type representing 
a link between moist deciduous—evergreen series. 

The drier bits near IIunsur-Kalhalla and Hunsur-Tittimatti, have forests with 
more open top canopy. Anogeissus, Lagerstroemia, Bassia latifoUa, Diospyros 
melannoxylon, Garuga^ Buchanania latifolia are more common with shrubs like Carissa 
congesta, Ixora parviflora, Lantana, Zizyphtis spp., Pavetta indica, Flacourtia indica 
and others This type is biotic/bioedaphic and has an intermediate status between 
scrubs and moist deciduous types. 


233. Soil Studies in the Forest* of North Kanara. 

R. K. ARORA, Poona. 

Soil studies on profile basis have been carried on in the forests of North Kanara, 
a high rainfall area situated along the Western Ghats between Lat. 13*^ 55' and 
15° 31'N and lyong. 74° 9'E and 75° lO'E. 

The soil profiles have been studied under diffet;ent forest types and their 
chemical analysis is being done. Black and Red Soil series have been recognized 
from the area (Puri, Arora, 1958). 

Black soils are mostly alluvial and deep, with the parent rock hidden under¬ 
neath. Profiles have been studied in this type, in Teak/Bamboo areas where a 
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nioibt deciduous vcgctiition comprising of Teclona grandis, Bambusa bambos, Dcndro- 
calamus stiictiis, Dillcnia pentagyna', Adina cordifolia, Emblica officinalis, Tcrtninalia 
tomcnlosa, Crcwia tiliaefolia, Kydia calycina, Lagerstroemia lanceolata and others, 
is present. 

On red soil, usually derived from granite/gneiss or laterite, the profiles have 
been studied under the following forest types : — 

(a) Semi-evergreen types, with Xylia xylocarpa, Tabcrnacmonlana heyneana 

and either deciduous species with evergreen undergrowth. 

(b) In higher evergreen tjpe with vegetation of Diospyros micropliylla, llopca 

u'ighliana, Olea dioica, Cinnavwmuin zcylanicum, Polyallhia fragrans, 
Kncma altcmtala etc. Few profiles have also been studied in lateritic 
scrub of Siddapur under Gardcnia-Eitgenia-Glochidion type. 

Chemical composition of twenty soil profiles representing soil types from dif¬ 
ferent vegetation types have been studied. 

The data so far studied shows that :— 

(a) The soils in general are all acidic, though soils under Teak Bamboo types 
appear to be less acidic than the red soils bearing evergreen vegetation, pll varies 
between 5-2—6-6. 

(b) The soils under moist deciduous types seem to be comparatively poor iji 
Nitrogen, but rich iu Idiosphorus and replaceable Calcium. 

(c) Those of .senii-evergreen type are rich in Nitrogen and I’ho.sphorus but 
poor in Calcium. 

(d) Those of evergreen types are rich in Nitrogen, but 2 >oor in Calcium and 
Fhosiihorus. 

The studies are being further extended to more localities and soil tyjies. 


234. Studies on the Flora of Drier Parts of Mysore State. 

G. vS. PURI and B. vS. PARISIIWAD, Poona. 

The studies on the vegetation of drier jiarts of Mysore include our observation 
on the districts of Bijapur, Raiclmr, Bellary, Bangalore and Mysore. The area is 
situated between latitude 12>2°N—17'2N and longitude 75'8°F—77-6°K. The 
temperature varies from 60°F to 108°F. The annual 'ainfall varies from 37-5 cms. 
to 57-85 cins. 

The area is a table land and the average height is about 2000 ft. aljove the 
mean sea level. Most of the area is rocky. The common rocks are sandstone, 
gneissus granite, Deccan traj? and at places uiuygdaloidal rocks are also seen. 

'I'he soil is shallow varying from sandy loam to i)ure sand in texture. There 
is little alluvial soil met with, only along nalas and tlu: banks of the rivers. The 
color of the soil varies from red, chocolate brown to black. 

The drier jjarts of Mysore exhibit a degraded stage of vegetation which has 
been subjected to severe biotic interference. The barren poorly covered slopes all 
over the area under study clearly indicate this. In these areas very little natural 
vegfetation is left at the present day. The vegetation that does occur is confined 
to hillocks. There are dry deciduous forests which sometime degenerate into 
scrub jungle. Owing to the climatic conditions a number of drought resisting, 
prickly and spiny species are seen. 

The forest types studied in the districts of Bijapur, Raichur and Mysore are 
mostly scrub type. The common plants of the area are as follows :— 

Trees Acacia arabica. Acacia catechu, Anogeissus latifoUa, Bauhinia racemosa, 
Dalbergia panlculata, Mitragyna pai-viflora. Ficus glomcraia. Hardwickia binata, 
Tcctona grandis (mostly planted), Pongamia glabra, Melia azadirachta and Tanta- 
rindus indicus. 
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'rlie eoluaionest shrubs are Caiissa sp., Rhus mysorensh, Dodonaea viscosa, 
Zlzypus oenoplia, Euphorbia tirucalH, Opuutia sp., Balanites rovburghii, Gym~ 
nosporia montana, Grewia sp., Meyna laxiflora and species of Lantana. 

Among the climbers Asparagus sp., Capparis sp,, Cryptolepis sp., and species 
of Cocculus are common. 

Among the ground flora Tcphiosia purpurea, Achyrauthes aspera, Hcliotropium 
sp., AHernanthera sessiUs, Anisomeles sp., Polygala chincnsis, Tribulus tcrrcstris, 
Actva javanica, Andrographis scrpyllifolia, Echinops cchinalus and Lcpidagathis 
crhtata are more couimou, chiefly as post monsoon plants. 


235. Successional Trends in the Vegetation of Various Habitats of Western 
Rajasthan. 


G. S. PURI, S. K. JAIN and N. N. KOTWAL, Poona. 

The vegetation in different habitats in Western Rajasthan has been studied 
through quadrats in transects, in different seasons for about 3 years. The vegeta¬ 
tion is subject to heavy biotic interference and is frequently reduced to a low 
scrub stage. 

In sandstone rocky areas huge bushes of Euphorbia iicriifolia harbour a number 
of tree seedlings. There is abundant tree growth of /lnogctSiMs species which 
successfully regenerates. 

Shallow depressions in limestone rocks growth of grasses, with a number of 
dicotyledonous tree seedlings, in valleys the vegetation tends to be rich and dense 
and a number of evergreen species such as Mangifcta indica, Ficus spp., Syzygium 
cumini, Poitgainia piunata, Tcnnihalia etc. grow healthy and regenerate. The 
successional trend in such protected habitats is towards an evergreen type of 
vegetation. 

In .sandy plains low shrubs of species of Capparis, Crolalatia and Aerua etc. 
predominate, but under protection they develop into tall shrubs ami a number 
of trees such as Tecoviclla undiilata, Ptosopis spicigera and Acacia jacqucmonli etc. 

On gravelly and saline soils the vegetation lends towards tree growth of 
species like Salvadora olcoidcs, Tamarix cricoides, etc. 

The vegetation on stabilized sand-dunes comprises of grasses like Panicum 
lurgidnin and Ccnchrus spp., and bushes like Calligonmn polygonoidcs, Crotalaria 
burliia and Lcpladcnia pyrotcchuica. Seedlings of Prosopis spicigera arc sometimes 
seen. The trend of succession of vegetation on sand-dunes under closed conditions 
is an interesting subject for further study. 


236. Further Studies on the Vegetation of Dangs District in Bombay State. 

S. K. JAIN, Poona. 

Studies were made on the flora and vegetation of the Dangs District in Bombay 
State. The vegetation was studied by the method of quadrats in transects at 
various localities. 

Teak is the dominant species in the protected forests at Mulchuud, it is present 
in 70% of the quadrats studied. The forests at Pimpri have lUeak-l'erminalia 
community. Clumps of Dendrocalamus strictus are frequently seen being present 
in 50% quadrats. At Ghadvi forests Wrightia iinctoria is a very common plant 
and forms a conspicuous presence in the Tesik-Terminalia community here. Wrightia 
iinctoria is still more common at some spots such as Pipliamal and Chankhcl 
where it is present in 80—90% quadrats. The riverain forests at Piplemar have trees 
of Pongamia pinnata. Its frequency of occurrence here is 60%. Lagerstroenda 
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parviflora is a common plant in several situations, e.g. it is common at Kolblia 
forests. Anogcissus latifolia also is frequently met, and is sometimes the dominant 
species in a forest e.g. at Kotbha. Tlie forests at Shivbara and Dholeambhar are 
very dense and Teak, Terminalia and Wrightia are recorded in 70-80% quadrats. 
A iiumlx^r of other tree species such as Careya atborca, Gmclina arborea, Kydia 
calycina, Ganiga pinnaia, NUragyna parviflora, Erythrina variegata, Meyita laxi- 
floia, Adina cordifolia, Dalbergia latifolia, Ougcinia oginensis and Schleichcra etc. 
occur mixed in Ttsik-Tcrmhuilia forests. 

IvHUctia ovalifoUa is a coiimion robust climber, its frequency is up to 90% in 
some places such as at Ivavchuli. Ilclictcres isora, Lcca aspera, Carvia callosa. 
Sorghum halcpense, llolarrhcna anUdyscutenca are commonest shrubs at all places 
studied. 

Bambusa bambos is abundant near the iiala banks, at lower hillslopes, e.g. at 
Raiwad at Waghai, 


237. Patterning of Forest Vegetation of Red Sandstone Soil. 

G. P. MISIIRA, Saugar. 

Reserve forest at Khaiipur has been selected for the present study. Essentially 
the forest vegetation here is of the Tropical Dry Deciduous type, chiefly governed 
by the dry climatic ctaidilion prevailing for nearly nine months in a year. The 
vegetation is very rich in species. The rocky substratum displays a great variety 
of slopes with different gradients and also marked dip. The vegetation in this 
forest has been divided into a number of stands having distinct physiognomy on 
account of dissimilar topography and aspect of slope. 

1. Terminalia—Diospyros type of stand is located in a basin between hills 
where the collovial soil is deposited to varying depths. Common tree species are 
Tomnialia tomentosa W. & A., Dispyros melanoxylon Roxb., Biichnania Lanzan 
Spreng., Anogcissus Latifolia Wall, etc. 

2. On a very gentle slope facing south, with red sandy soil, hardly a few 
inches deep in between the boulders, Aeglc-Lagerstromia community occurs. The 
common tree species are Acgle marmelos Corr., Lagersirocmia parviflora Roxb., 
Lannca coromandcUca Merr., Diospyros melanoxylon Roxb., etc. 

3. Lagcrstrocmia-Diospyros-Terminalia community occurs on a slope facing 
north. It is shaded by a high precipitioiis hill. The common tree species are 
Lagerstroemia parviflora roxb., Diospyros melanoxylon Roxb., Terminalia iomen^ 
tosa W. & A., Acgle marmelos Corr., Bauhinia racepiosa Einii., Lannca coroman- 
dclica Merr., etc. 

4. Gardenia latifolia—Odina woider type of community has occupied a small 
area on two precipitous slope (one facing east the other facing north) where the 
river cleaves a mountain ridge. The slopes are rocky with absolutely no soil at 
places. The common tree species are Gardenia latifolia Ait., Lannea coromandelica 
Merr., Acgle marmelos Corr., Diospyros melanoxylon Roxb., etc. 

5. Bare rocky hill tops are occupied by StcrcuUa-Ficus-Euphorbla type of 
community. The characteristic species are Sterculia ureus Roxb., several species 
of Ficus on rock fissures, Euphorbia nercifolia h, etc. 

6. A vast area in the forest, around the villages or river, in the basin region 
of llie valleys is occupied by JhUea-Zizyphus^Acacia community. The common 
species whicJi are associated with Butca moiiosperma Taub., are Zizyphus jujuba 
Lamk., Acacia leucophloea Willd., Acacia catechu Willd. etc. 

7. On the banks of the river Terminalia arjuna-Eugenia-Ficus type of com¬ 
munity forms two narrow belts. The common species cf this riverian type of 
stand are Terminalia arjuna Bedd., Eugenia heyneana Wall., Ficus racemosa t/inn., 
Gardenia latifolia Ait., etc. 
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238. Microapores discovered from the coal sample No. 1 from Rungta Coal*mines, 
in the South Rewa Gondwana basin. 

SHIVDAYAL SAKSENA and K. MURAEI KRISHNA, Bhopal. 

On mass maceration of the coal f,ample No. 1, from Rungta Coal-mines large 
number of spores have been found, which fall under categories Sporites .(one 
genus) and Pollenites (nine genera), thus ten genera in all. 


239. A Fossil Dicotyledonous Wood with Tile Cells -from the Deccan Intertrappean 
Beds of Mahurzarl. 


h. J. SHAEEOM, Nagpur. 

A fossil dicotyledonous wood with tile cells in the medullary rays, is being 
described for the first time from the Deccan Intertrappean beds of Mahurzari in 
Nagpur District. 

Besides the presence of tile cells of Plerospcrmum type the other characters 
of the fossil wood used for its identification are as follows :—I. Wood diffuse 
porous, with vessels solitary or in radial rows of 2's or 6's, 2, Parenchyma para- 
tracheal, with terminal parenchyma present though not very well defined. 3. Medul¬ 
lary rays both nniseriate and niultiseriate, multiscriate rays very large. 4. Inter- 
vessel pits minute, orifices sometimes fused. 5. Fibres non-septate, storied condition 
not very clear. 

The medullary rays of the Malvales represent a unique condition in the 
presence of tile cells. Confined to this group are the three families Bombacaceae, 
Stc rculiaceae and Tiliaceae. Some of the genera of these families show the pre¬ 
sence of tile cells either of Pterospermum type or Diirio type. Comparisons of the 
fossil wood are only done with those genera with Plerospcrmum type of tile cells, 
since the fossil wood show the presence of the same, winch is quite distinct from 
the Durio type. 

Further, the family Bombacaceae had to be eliminated because of the abun¬ 
dance of parenchyma in its woods, which character is absent in the fossil wood. 

The fossil wood shows many characteristics similar to woods of the familie.s 
Stcrculiaceae and Tiliaceae. The storied nature of parenchyma in the fossil wood 
is still under consideration, the exact nature of which may later decide to which 
of the two families the present fossil wood would finally belong. 


240. A New Specimen of Nipa Fruit from Deccan Intertrappeans of India. 

S. D. CHITABEY, Nagpur. 

Presence of Nipa fruit in the Deccan Intertrappeans of Mohgaon Kalan was 
reported by Rode in 1933 from a single specimen. One more specimen has been 
recently collected by the autlior from the same locality. This discovery of the new 
specimen of Nipa from Mohgaon Kalan cherts is of great significance in reinforc¬ 
ing the view on the age of the Deccan Traps by Sahni. 

The fresh specimen is a one-seeded drupe with six longitudinal ridges ending 
in an apical distinct umbo. It measures 6*5 cm. in length and 5 cm. in width at 
its broadest distal part. The single seed inside is sHghtl^r flattened and has n 



42$ 


Proc. 47ih Jnd. Sc. Cong. : Pari III: Abstracts 


prominent sulcus with endocarpic ridge dipping into it and extending from the 
base to the top of the seed. 

Comparisons have been drawn with Nipa hindl Rode, Nipa Sahni Lakkhanpal 
and Nipa Burlitti Brongniart. It is revealed that this new specimen of Nipa is 
.smaller than Nipa Sahni but bigger than Nipa Hindi and fitting well wfth Nipa 
Bni'lhti iji size. It differs, however, from the latter two L(y the, presence of endo- 
carp ridge projecting into the sulcus and extending from the base to the top of 
the seed. Preservation of the material is satisfactory and structural details are 
under investigation for further specific identification. 


240(a). On the Anatomy of a New Cycadean Type of Stem, SetBordioxylon 
Sahnii Genet Sp. Nov. Gupta from the Jurassic of Rajmahal Hills, Behar. 

K. M. GUPTA, Ajmer. 

Among the many stems of the Bennettitalcan type collected by the author 
from a well known locality, Amerjola in the district of Amarapara, a stem show¬ 
ing very prominent cycadean features was discovered. Although its preservation 
i.s far from satisfactory, it clearly presented a broad pith, wide medullary rays, 
medullary vascular bundles, accessory rings of growth and single bundles passing 
out as leaf traces. As far as the author is aware such a stem structure has not 
been described in any Bennetlitalean stem from India; the structure in both Buck- 
landia indica and B. Sahnii is very different from what I find in the i)resent 
specimen. On the other hand there seems to be a close resemblance between this 
wood and the condition obtained in many living genera of the Cycadaceae like 
Gycas, Stangetia, Knccphalartos etc. Due to the poor preservation, the pitting on 
the radial walls of the tracheids have not yet been studied; but it is hoped that 
better material may be available in the collection before the final paiier is prepared. 

Photographs and drawings will be projected on the screen at the time of the 
congress. 


HISTORY OF BOTANY 
241. Ancient Science (Biology). 

K. A. PATWARDIIAN, Indore. 

The Science of Biology, being a younger sciences compared to its sister sciences 
—Physics and Chemistry remained neglected in India and even in the West till 
about a few decade.s of this century. It is only during the past quarter of the 
century that it has its due place and now with the aid of these three fundamental 
sciences scholars are trying to solve the riddle of the Universe. In the Cultural 
History of India one finds that during the past 2500 years the principle of life 
negation was responsible for the neglect of scientific studies although before that 
period these three fundamental sciences were studied very widely and we can 
discern that from a close study of the Vedic literature. These were then studied 
03 Bhargawi or Adhibhantic Vidya—Chemistry, Panchagni or Adhidaivik Vidya— 
Physics and Pran Vidya or Adhyatma Vidya—Biology. An attempt has been made 
in the end to show that the study of the Sciences of Biology of today is the same 
as the study of Pran Vidya or Adhyatma Sha.stra of the Vedic period and jlhe 
findings of both are practically the same even in details. 
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242. A Simple Pyronin-methyl Green Technique for Plant Tissues. 

A. K . MUKHERJEE and P. N. BHADURI, Calcutta. 

Largely as a result of investigations by Brachet (1940, 1953), Kurnick (1949. 
1955), Kurnick and Mirsky (1949) and Kurnick and Foster (1950), a number of 
standing schedules have been developed for the differential and selective etaining 
of DNA. and RNA. of various animal liSvSiies by the basic dyes pyronin and 
Methyl Green. As satisfactory result are often not obtained when these schedules 
are followed in case of plant material, a modified schedule for it has been developed 
which has given satisfactory result in root-tips of Allium cepa, pollen mother cells 
of Rhoca discolor, root-nodiilcs of Lathyrus sativiis and ovules of Allium cepa at 
different stages of development. (Illustrated by coloured photomicrographs). 
Incidentally, the root-nodule bacteria of Lathyrus salivas has been found to be 
strongly Pyronin-positive. 

Schedule. Take serial paraffin sections of materials fixed in Carnoy’s fixative 
(G alcohol : 3 chloroform : 1 glacial acetic acid) for 10-12 hours down to distilled 
water. Invert fresh tivssiies smeared on slide in the same fixative for 2 hours, and 
lake down to distilled water as usual. 

1, vSlain in l^yroiiin-Mcthyl Green mixture for 15 minutes at 2CFC. (2% aq. 
Pyronin—50 cc., 2% aq. Methyl Green—30 cc., distilled water 10 cc., chloroform 
—10 cc.), 

2. Quickly dip in distilled water, blot off superficial liquid between folds of 
filter palmer and proceed as follows : 

Normal Butyl alcohol—10 minutes. Pure chloroform—10 minutes. Normal 
Butyl alcohol —5 minutes. Toluol—1 hour. Mount in neutral balsam and 
allow to dry at 40'^C. 
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PROTOZOOLOGY 


1. The Coccidian Oocysts of Indian Cattle. 

B. S. GILL, Izatnagar. 

A sur\cy of coccidian oocysts occurring in faeces of 250 cattle, under years 
of age and belonging to Izatnagar and Kartial dairies is described. A total of 
12 species, viz., FJmcua subspherica, E. cylindrica, E. zurnii, E. bovis, E. bukid- 
nonensis, E. wyomingcusis (E. ildcfonsoi), E. canadensis, E. alabamensis, E. 
braziliensis, E. ttiiancthi, E. cllipsoidalis and E. auburnensis were recognised. A 
colourless variant of E, canadensis was also recognised. The percentage frequency 
of the occurrence of these coccidia in the 250 samples was : 9-2, 12-8, 40-8, 34, 8-8, 
41-2, 27-6, 14, 4-8, 2, 26-8, and 26-8 respectively. The colourless variant of E- 
canadensis ocurred in 6% of the samples. Their inoiphology, biometrical characters 
and sporulatiou tunes have been described. 


2. The Coccidian Oocysts of Indian Pigs. 

B. S. GILL, Izatnagar. 

P’acces of 20 pi.gs were examined for coccidian «K)cy.sts. Though apparently 
healthy, all of them were seen passing varying numbers of oocysts. A total of 
six species of coccidia, viz., Eimetia scabra, E. perminuta, E. polita, E. spinosa, 
E. dcbliecki and Isospora suis, were recorded. This is the first record of occurrence 
of these coccidia from India. Their morphology, biometrical observations, and 
sporulatiou times have been dcsciibed. Justification for splitting E. scabra into 
two varieties, viz., E. scabra var. scabra and E. scabra var. cllipsoidalis, has been 
provided. 


3. Property of regulation in amoeba after trinitrophenol treatment. 

B. HAJRA, Calcutta. 

Cytomorphological changes occur in a species of soil amoeba, viz. Acanthamoeba 
sp., W’heu they are exposed to the effects of different concentrations of picric acid. 
It is noted that amoeba can regulate itself before encystinent when it is treated 
with 0-01% concentration of the acid. The effects of this concentration have been 
studied to follow the phenomenon of regulation cytochemically. 

Alkaline phosphatase and basophilia show a gradual depletion after 10 minutes 
treatment from cytoplasm towards nucleus. Regulation of alkaline phosphatase 
starts after 3 hours and that of basaphiliu after 5 hours. Amoebae appear cyto- 
normal before encystment. The weakening of nuclear Feulgeu reaction 
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is accompauied by the appearaucc of certain Feulgeii positive bodies in cytoplasm. 
The Feulgen reaction of the nucleus becomes normal before cucyslmeut. 

Substance regulation begins first in nucleus and proceeds towards cytoplasm. 
Relation between nucleus and cytoplasm in the regulative mechanism of 
of amoeba has been discussed. 


4. On a New Species of Trichomonas from Polyplectron Bicalcaratus (Bhutan 
Peacock Pheasant) at Calcutta Zoo. 

L. S. HIREGAUDAR and H. N. RAY, Calcutta. 

A new species, Trichomonas longiflagellatum n, sp., has I)t*en described from 
Polyplectron bicalcaratus at Calcutta Zoo. This species differs from i\ hoa^ci in 
its bigger size and in having tlagellae nearly twice as long as the length of the 
body. It appears that these flagellates are the iiurnial inhabitants of caeca of birds 
and under favourable conditions they seem to mullii>ly in enormous luinibers and 
probably aggravate the diarrhoeic condition due to some oilier parasitic infection. 


5. Radiation breaks in a cell body of amoeba. 

SIVATOSII MOOKERJER, M. G. AEAMEEU and ANJARI IMOOKERJER, Calcutta. 

The XTays can act like an ‘invisible knife* to segregate nucleus from cyto¬ 
plasm ill amoeba. In this investigation effect of X’rays on trophic forms of 
amoebae has been discussed from the point of view of one phenomenon, namely 
breakage in individual cell body. 

Radiations were carried out at 70 K.V. and 3-4 in.a. 

Studies reveal that when a radiation between C00r--1200r is given, a large num¬ 
ber of amoebae fragments. The highest incidence of the phenomenon is observed at 
lOOOr—1200r. Amoebae readily break into 6—7 fragments alter 24 hours of radiation. 
Central portion invariably contains nucleus surrounded by a thin case of cytoplasm. 
Other portions are enucleate and are of variable sizes. 

Similar effects of fragmentation can be obtained in amoeba if the total dose 
of lOOOr is divided in fractions and employed successively in ilie following genera¬ 
tions of the organism. 

There always existed a relationship between number of vacoules formed and 
the number of fragments produced. It seems tlia.t contiguity of surface layer is 
disrupted at the places where vacoules burst. This is perhaps due to the failure of 
congealing the surface layer at the places of oiuptions. This is a change brought 
about by radiation on the protoplasm of amoeba. 

The fate of nucleated and enucleated portions is being studied. 


6. Extemion of surface layer in transporting vacuoles from the cell body. 

SIVATOSH MOOKERJEK and P. h. D. WAIDYASEKRRA, Calcutta. 

f 

The nature of surface mobilisation and vacuolar activity in trophic amoebae 
after treatment with t*5% Bacto-trypsin have been worked out. . The surface activity 
from the time of treatment to encystment is nearly 60 minutes. After treatment 
vacoular activity is increased. Vacoular activity seems to be related to the removal 
of the obnoxious sub.stances from cell. The effects of 1.5% Bacto-trypsin on trophic 
amoeba show that the surface of the organism is stretched out to become instru¬ 
mental in transporting vacoules from jtlie site of their origin in protoplasm to out- 
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side. Such a phenomenon of pseudopodial activity is not usually noticeable in 
dosages above and below 1*5%. 

The results have been discussed in the light of dynamic activity of lipo-proteiu 
matrix of cell surface. • 


7. Temporary cytoplasmic inseparation in amoeba after centrifugation. 

SIVATOSII MOOKRRJUE and DIPIKA MUKIIIJRJI, Calcutta. 

Centrifugation-has been used as a tool to usher morphogenic changes in amoeba. 
Experiments were carried out on a species of soil amoeba, Acanthanioeba Sp. and 
centrifugation force was generated at 3000g for 10 minutes. 

This dosage produced an array of peculiarities. Normal process of binary fission 
in amoeba was disturbed and in the majority of cases a cytoplasmic lag was 
observed. A large number of amoebae remained connected together by varying 
lengths of cytoplasmic strands. Cytoplasmic strands might be thick or thin. 
However, at a later stage, these connected amoebae separated into .singles and 
encysted. The encystment was abnormal with respect to the pattern of cyst wall. 

The above results confirm that centrifugation has a definite effect on cytoplasm, 
while nucleus remains undisturbccT. Centrifugation force seems to disrupt the sur¬ 
face organisation of amoeba, and as a result it leads to disharmony between nuclear 
and cytoplasmic separation. However this cytoplasmic inseparation is made up at 
a later stage, and this may be due to a subsequent reorganisation of the surface 
layers to its original form. 


8. Pigment characteristics in different races of BlepharUma undulans. 

A. V. S. PRABHAKARA RAO and B. R. SICSHACIIAR, Bangalore. 

A comparative study of the pink pigment from live different races of Blepha- 
risvia ^indulans obtained from different parts of the world has been made. The 
pigment from all the races was found to be bleached on exjiosure to sunlight. In 
the acid range the colour of the pigment was pink. In the alkaline range the 
colour turned green but the time taken for attaining the green colour was different 
in the different races. The rate of growth in the different races is also different. 
Resi.stance to different wave lengths of light varied in the five races. These 
resembleuces and differences in the pigment properties constitute another tool in 
the classification of these races of lilepharistna undulans. 


9. Further Observations on the E. E. Phase of a Malaria Parasite in the Flying 
Squirrelt P«tauriata Inornatu*. 

H. N. RAY. Calcutta. 

Ray’s report (1949) about the occurrence of group of snjall cysts showing niero- 
zoites in the liver of flying squirrels (Petaurista inornatus) seems to have created 
some confusion in the literature on E. E. Phase of malaria parasites. Garnham 
(1952) for instance, in some abnormal merocysts in the liver of baboon {Papio papio) 
encountered convolutions and trabaculae dividing the protoplasm into compart¬ 
ments and stressed its morphological similarity with the group of small cysts des¬ 
cribed by Ray. Again, Edeson (1953) encountered cystic bodies in the liver of 
Malayan monkey (Macacus irtts) the finger like processes of tvhich closely re¬ 
sembled Ray’s group of small cysts. In this article the author has brought for- 
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ward evidences to show that each small cyst in a group was a separate entity and 
their appearance in groups resulted from the infection of a large number of paren¬ 
chyma cells in a given foci. 

While discussing the systematic position the author has indicated its closer 
relationship to Nycteria than Plasmodium. It has however been emphasized jthat 
until the arthropod cycle of this parasite is known it would be 2 n'cinalure to refer 
it to any one genus, and, therefore it would be better to refer it as Plasmodium, sp. 
for the time being. 


10. Some Observations on the Life-history of Eimeria Lobbeana Pinto, 1928, 
a Coccidium of Domestic Pigeons at Calcutta. 

N. N. R.VY and h. S. IIIREGAUDAR, Calcutta. 

The life-history of Kimeiia labbeana, has been studied by experimentally in¬ 
fecting coccidia free pigeons with a pure strain of oocysts obtained locally at Cal¬ 
cutta. The whole life-cycle is completed within 72-9C hours and takes place in 
the terminal portion of the small intestine and the anterior portion of the large 
intestine. In a pigeon killed at 18 hours, the immature and mature schizonts were 
found confined to the tips and sides of the villi of the small inte.stine and there 
aijpeared to be only one schizogony cycle in this coccidium, ganietogony started 
immediately after schizogony and occurred further down in the anterior portion of 
the large intestine. The fertilised oocysts were discharged 72 hours after infection. 
Under ordinary circumstances, E. labbeana is considered as non-pathogenic as it 
has been found to have only one generation of schizogony cycle aiid the number of 
nierozoites jiroduced are comparatively few in number. 


11. Organizer problem in hydra. 

SOMIiS SANYAL, Calcutta. 

In the realm of morphogenesis, orgatiizer problem in hydra is not a well imder- 
stood phenomenon. Two sets of experiments have been i>erfornied to understand 
tile problem. In one set of experiment the nature of induction at different levels 
of the host has been studied. In the second series of experiment, the different 
jiortious of the induced axis are removed after implantation. 

There is no qualitafive difference in the hydrauth induction by hypostorae graft 
at the different levels of the body of hydra. The induced axes are reabsorbed within 
the host, if tire hypostome and tentacles arc removed after induction. It is con¬ 
cluded that organizer action in hydra is largely a manifestation of the self-recon- 
stitution of the hypostome, which as a dominant region draws within its own field 
portions from the host. 


12. Raganeration espariments dn Blepharisma sp. 

B. R. SRSHACHAR and P. B. PADMAVATHI, Bangalore. 

The regeneration of anterior, middle and posterior fragments of Blepharisma 
has been studied with respect to size, maoronuclear content, polarity and life-cycle. 

The mortality of fragments is greatest in the middle fragments and least in 
posterior fragments. 

Provided fragments measure 300/*, regeneration occurs w'ithin definitive times, 
irrespective of fragment size. 



434 


Proc. 47th Ind. Sc. Cong. : Part III: Abstracts 


A iiniiiinum of niacronuclcar material is esseutial for regeneration. Macronu- 
clfus is equipolcntial at all stages. .At any stage, complete regeneration is always 
contingent upon the presence of a part of the inacronucleus. 

Presence of the original contractile vacoule accelerates the formation of a new 
peristome, and presence of the original peristome accelerates the formation &f new 
contractile vacoule. 

Fission rate was not affected by cutting showing that there is no critical size 
for fission in Blcphatisma. 


13. Comparative account of conjugation in races of Bleparisma andulans* 

B. R. SFSHACIIAR and MiSS A. VASANTIIY BHANDARY, Bangalore. 

An account of conjugation in three race.s of Blcphatisttuj uudulans is described. 
Previous work (Padmavathi, 1957; Bhandary, 1959) has shown interesting features 
ill the conjugation phenomena in two races of this ciliate species. The present 
study shows that in the behaviour of the inacronucleus, in the divisions of the 
synkaryon and its products, formation of the nuclear aiialgen and in the pheno¬ 
mena of nuclear reorgauizalion, Blepharisma unduljus amcricanus is different from 
the other races studied in this laboratory. 


14. Nuclear Apparatus of Frontonia Zencos (Ehrbg.). 

Miss R. VIMAI^A DFVI and B. R. SIJSHACHAR, Bangalore. 

* The paper deals with a study of the nuclear apparatus of Frontonia leucas, in 
the vegetative condition as well as during binary fission". Micronuclei divide mito- 
tically and show the first visible signs of division. They complete their divisions 
before the inacronucleus completes its division. In some cases the macronucleus 
exhibits chromatin elimination, the nature of which is not yet clear. Macronucleus 
completes its division before that of the cell as a whole. The distribution of 
microuuclei among the daughter cells is often unequal. Micronuclear division is 
synchronus. The macronucleus regains its oval shape and size before the daughter 
cells seperate and the micronuclei condense into circular bodies arranging them¬ 
selves around the macronucleus, as in the vegetative cell. 


PORIFERA 

15. The differentiating capacity of dissociated sponge cells. 

B. GANGULY, Calcutta. 

The intricacy of regeneration in a fresh water sponge {Ephydatia sp.) depends 
largely on the behaviour of individual cells during early hours of contact. Cellular 
contact is a necessary prerequisite to bring about the phenomenon of regeneration. 
The amoeboid cells play the most important role in regenration. In isolation, cells 
dedifferentiate and attain a generalised state before regeneration. Bxcepting 
amoeboid cells, other cells can only redifferentiate into original fate, ~e.g. pinaco- 
cytes, scleroblasts, choanocytes. Amoeboid cells completely lose their original 
characteristic and redifierentiate into other cell types. These are pluripotent cells. 
Within an aggregate, cells undergo some sort of assortment. Archeocytes remain 
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in the periphery and other cells in the middle of the mass. Such orientation of 
cells is observed from the beginning of cell aggregation. 


16. Vacuole formation in amoeboid cells of a fresh water sponge, 

B. GANGUIvY, Calcutta. 

Amoeboid cells of fresh water sponge (Ephydatia sp.) show no vacuole iTnrae- 
diately after dissociation. Vacuoles appear as small round bodies after 3 hours of 
suspension in pond water (pH 71). These vacuoles do not exhibit any sign of 
rapid ‘diastole’ and ‘systole’, but remain almost stationary. Appearance of vacuole 
3 hours after dissociation suggests that they are produced as a means to cope 
with the altered environmental condition in isolation. It has also been shown that 
changes to higher pH and to different temperature shocks accelerate vacuole forma¬ 
tion in amoebocytes. Amoebocytes with vacuoles are less capable in forming normal 
aggregates. 

Studies are in progress to induce vacoule formation in amoebocytes in vivo 
under different experimental conditions. 


COELENTERATA 

17. Dual capacity of differentiation of the middle piece in hydra. 

SIVATOvSII MOOKKRJKR, Calcutta. 

Two types of determinants, namely, hypostonie-wise and basal disc-wise, exist 
in the organisation pattern of hydra. Topographically, middle piece occupies a 
position in between the two opposing systems. Experiments were conducted to 
understand the nature of differentiating capacity of the middle jiiecc by isolation 
and implantation. 

Small fragments are explanted and rendered as grafts in the vicinity of hypos- 
touie and basal disc. In i.solation, the middle piece isolates differentiate into a 
small hydra. The middle piece, when grafted in the anterior region of hydra, 
results in the formation of a basal disc. When grafted near basal disc of the 
host, hypostome and tentacles are formed. 

The mode of differentiation in implants, in comparison to that in isolate, war¬ 
rants certain host-graft interactions. Experiments clearly indicate that working 
of the intrin.sic factors in implant depends not only on the type of extrinsic 
property of host tissue interacting but also on its distance from the graft. 

The meaning of quality and distance of tissues in interaction has been discussed. 


18. Response of interstitial cells of hydra to the action of nucleic acids. 

SIVATOSH MOOKERJEE and ANIMA BO.SE, Calcutta. 

The interstitial cells on the bodywall of hydra remain in a state of totipotency. 

Two types of nucleic acids were tested upon the interstitial cells to observe the 
mode of gonad differentiation. 

Nucleic acid from yeast source, which is mostly RNA, is ineffective. The effect 
of nucleic acid from thymus, which is largely DNA, is positive in inducing gonads. 
The most effective dose is -5% fur one hour exposure which yields cases of 24*24% 
of gonad induction. 
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The cfficaey of the above experiments lies in the fact that nucleic acids are 
not only capable of initiating the totipotent cells into egg-cells but also sperm- 
cells. 


19. Induction of hyperplasia in the body-wall of hydra following Ethyl-Urcthane 
treatment. 

SIVATOvSII MOOKKRJKIC and SUNIL UATTA, Calcutta. 

Urethane is carcinogenic in its action and some of the cells of hydra have charac¬ 
teristically an innate property of plasticity. These two facts, namely, carcinogenic 
effect and plasticity of cells of hydra, will make it convenient to bring them together 
experimeiitalh^ and to study the effects produced out of their interactions. 

Animals were exposed to the effects of 0 5% and 0.75% for 1 to 10 minutes. 
The morphological changes consist of temporary contraction of body and tentacles. 
Cellular changes arc generally of three t\pes. A condition of hyperplasia is 
achieved both in ectodermal and cndodennal colls, the latter sometimes obliterate 
gaslrocoel. Ivxtensive vacuolization is also observed in both layers and pinching 
out of enucleated cyto[)lasmic fragments in the cavity of the cocleiitcron liave also 
been encountered. The totipotent interstitial cells Iiave been found to increase in 
their number by a phenomenon of induced divisions. 


20. Rcglonality in the inductive power of hydra tentacle 

vSiVATOSn MOOKKRJKR and ARUr vSINHA, Calcutta. 

Iiiduclive potencies of different levels of hydra tentacle material have been 
erpcrinientally studied. Nine sets of expeiimenls have been performed which con¬ 
cern with the removal of various lengths of the tentacles and their implantatiVm as 
graft at the differenf heights of the host. Only in the case, where the tentacle 
excised from the basal region, i.c., the region near the hypostomc, is grafted in 
the middle region of the host, positive induction results. 

Histological clieck-iip reveals that in case of a positive indiiction, ectoderm, 
mesoglea and endoderm of the graft merge with the corresponding regions of the 
host and a large number of interstitial cells make their appearance in the grafted 
material. But in the case of a negative induction, it is seen that mesoglea of 
host and graft remain separate and a few interstitial cells appear in the graft. 
Normally the graft material does not contain interstitial cells. The appearance of 
interstitial cells in the graft, after implantation, has been taken as an instance of 
migration from the host tissue. Tlie most significant point is that the entire grow¬ 
ing tissue is devoid of prolific mitotic activity, though a few amitotic divisions are 
encountered. 

The study depicts a regional distribution of inductive power in tentacle material 
of hydra. 


21. Some aspects of determination in the bud of hydra. 

S. N. NAGARAJAN, Calcutta. 

Kxperiments were designed to see whether the polarity in bud of hydra could 
be altered by appropriate graftingvS. Buds and mainly parts of buds were grafted 
in two ways. In one set, normal hypostome end of bud was allowed to remain as 
the free end of graft and in the other hypostome end of graft was implanted in host 
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as to make the basal disc end the free end. But in all cases the original polarity 
was never found to be altered. The experiments reveal that even at the very early 
stages of bud-formation, the polarity is rigidly and irreversibly determined indicat¬ 
ing at least one aspect of intrinsic determination in the bud of hydra. 


22. IrreverBibility of differentiation of implanted material in hydra. 

ARUP SINHA, Calcutta. 

Dual capacity of differentiation of middle piece of hydra has been shown by 
IMookerjee (in Press). This material as an implant in anterior region differentiates 
into basal disc and in posterior region into hypostome. Existence of this dichotomy 
in differentiation (basal disc-wise aned hypostonie-wisc) is further analysed to gain 
information in regard to the property of determination achieved after its implanta¬ 
tion. 

After producing a basal disc by implanting a middle piece on ffic anterior 
region of another hydra, following four sets of experiments were performed : 
lixp. 1--Host hypostome was excised from sub-tciitacular region. Exp. 2—Host 
basal disc was excised. Exp. 3—Host hypo.stome and the induced basal disc were 
removed. Exp. 4—Host hypostome, host basal disc and induced basal disc were 
removed. 

All materials after 72 hours of amputation regenerated their normal structures. 
The reappearance of a secondary basal disc in place of the induced basal disc forces 
one to conclude that the inherent property of middle piece has been finally deter¬ 
mined and it has lost its range of other differentiation. 


HELMINTHOLOGY 

23. On Two Genera of Trematode Parasites of a Fresh-water Tortoise. 

S. S. AHLUWATJA, Mathura. 

A specimen of Kpnyda ^tajiosa available for examination at Aligarli was found 
to harbour numerous specimens of the genus Astiotrcma Looss, 1900, besides a 
single specimen of the ainphistoine, Stunkardia dilyrnphosa Bhalerao, 1931. The 
genus AsliolfCtna has, in all twenty-two species, of which fourteen have been 
described from India—twelve from fresh-water tortoises and two from fresh-water 
fishes. Of these, Yeh Liang-Sheng and Fotedar (1958) have recognised only four 
species of which descripitons have been appended with the other species listed as 
their synonyms. For differentiating these four species, the authors have relied on 
the relative size of the two suckers and the posterior extent of the intestinal caeca 
and the vitellaria. The present author is in full agreement with this arrangement 
which appears to be quite rational and in conformity with the habits and habitats 
of the host species. Tbe present specimens have been briefly described, and 
referred to (Loess 1899) Looss, 1900. Astiotrcma geomydia Siddiqui (1958), also 
described from a fresh-water tortoise from Aligarh, has been reduced as a synonym 
of A. impletum (Looss, 1899) Looss, 1900. 

The specimen of Stunkardia dilyrnphosa has also been briefly described as the 
earlier descriptions of Bhalerao (1931) and Chatterjee (1936) contain some variations 
particularly in regard to some details of the reproductive systems, viz. presence of 
a yolk-reservoir, a receptaculum seminis, and a cirrus pouch a9 also the position 

in—56 
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of the uterus besides the extremely sinuous character of the intestinal caeca. The 
generic concept, as outlined by these two authors and Yaniaguti (1958), would con¬ 
sequently require some degree of amendment which has also been suggested in the 
paper. 


24. On synonymy, incidence and treatment of Ogmocotyle indica (Bhalcrao, 
1942), Ruiz, 1946. 

V. P. SHARMA DKORANI, Izatnagar, (U.P.). 

Skrjabin and Schulz (1933) and Yaniaguti (1933) separately created two genera 
Cymbijorma and Ogmocotyle for almost similar type of notocotylids. By virtue of 
earlier publication Ogmocotyle becomCvS the valid genus and according to the revi¬ 
sion by Ruiz (1946) Cymbiforma indica Bhalcraeo, 1942, should be Ogmocotyle indica 
(Bhalcrao, 1942) Ruiz 1946. 

Ogmocotyle indica infection is widespread in U.P. hills and is observed generally 
at heights above 4,500 to 5,000 feet. In a limited survey carried out, the incidence 
of this infection was found to be 28 9% (51 out of 176) in sheep and goats and 
1-2% (1 out of 83) in cattle. Out of 318 terrestrial snails, 52 -slugs and 397 atjuatic 
snails examined from these areas none was found povSitive for the larval stages of 
the parasite. 

Carbon tetrachloride was found to be more effective than hexachlurethane, but 
Phenothiazine was ineffective. There was slight gain in weight and improvement 
in general health of the animals of the cxperiniental group. The drugs, tliougli 
used in high doses, were well tolerated by llic animals and there was no niorlalily 
during the experiment. 


25. Studies on the life history of Ceylonocotyle scoliocoelium (Fischoeder, 1904), 
Nasmark, 1937, an amphistome parasite of sheep and goats. 


R. P. MUKHERJEE, Izatnagar (U.P.). 

The life history ot Ceylonocotyle scoliocoelium which has been elucidated for 
the first time is incorporated in this paper. 

Aquatic snails of the species Bithynia pnlchclla have been found to act as its 
natural intermediate host. In the laboratory when clean snails of the species Indo^ 
planorbis exusteus, Gyraulus convexiusculus, Lymnaea lutcola. f. australis, L. 
acuminata f. typica, Bithynia pulchella, Melanoidcs scabra, Vivipara bengalensis and 
Pita sp. were exposed to miracidia, development took place in specimens oi 
B. pulchella alone. During a survey it was detected that 1*6% to 17*7% specimens 
of B. pulchella were naturallv infected with the cercariae of C. scoliocelium. 

The miracidium took 11 to 12 days to hatch, except during severe winter 
months when it took 18 to 20 days. At 32^ to 35°C in an incubator hatching 
occurred in 9 to 13 days. 

The following were found to be the distinguishing characters of the ccrcaria : 
presence of diffuse pigment on the dorsum, oesophagus with distinct oesophageal 
bulb, two main excretory trunks having a cross-connection, each excretory trunk 
provided with one lateral diverticulum in the region of the eye spot, median 
diverticulum absent, cross-connection forming two loops with the two main excretory 
trunks, simple caecac and distinct genital rudiments showing the typical arrange¬ 
ment found in th? adult. 
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The snails discharged cercariae in 30 days after experimental infection. The 
adult parasite was raised experimentally in clean goats. The faeces of the experi¬ 
mental animals became positive for the eggs of the amphistome 173 days after 
infection. 

The detailed descriptions are of the development of the miracidium, morpho¬ 
logy of the miracidium, morphology of the sporocyst, morphology and development 
of the redia, morphology of the cercaria, metacercarial stages together with that of 
the adult parasite recovered from the hosts. 


26. Studies on the life history of Cotylophoron indicum Stiles stnd Goldherger, 
1910, an amphistome parasite of buffaloes, sheep and goats. 

R. P. MUKIIERJRE, Izatnagar (U.P.). 

Cercariae indicae XXVI Sewell (1922) has been proved to he the lar\al form of 
Cotylophoron indicum. Indoplanotbis exustus has been found to be conmionly 
infected with the cercaria at Bareilly. The percentage of infection in the snails 
collected from different localities varied from 11 7% to 50%. 

During winter months miracidium took 17 to 20 days to hatch, but in an 
incubator at 34® to 36°C hatching took place in 10 to 15 days. 

The prepatent period of the cercaria in experimentally infected snails varied 
from 30 to 36 days. A clean goat was experimentally infected. The faeces of the 
animal became positive for the eggs in 151 days after the infection. 

Brief descriptions of the cercariae and rediae and detailed descriptions of the 
other larval stages and of the adult parasite are given. 


27. Cercaria bhalersmi, n. sp., and Cercaria mathurapurensis, n. sp.,—two new 
amphistome cercariae from Indoplanorbis exustus. 

R. P. MUKHERJEE, Izatnagar (U.P.). 

While examining locally available aquatic snails for amphistome infection, a 
few amphistome cercariae were encountered, including two new ones. Both the 
cercariae were obtained from Indoplanorbis exustus. The main characters of 
Cercaria hhaleraoi, n. sp., are : body pigment in the form of black patches dis¬ 
tributed all over the dorsal surface of the body, subterniiual oral sucker, the 
cross-connection together with the median diverticulum of the excretory canals 
forming a ‘Y’ shaped structure, each excretory trunk provided with one lateral 
diverticulum in the region of the eye-spot, the excretory granules arranged in 
groups leaving behind a space between them, eyes consisting of large dark black 
patches of pigments. Two generations of redia were observed and the gut of the 
redia was lined by large cells. 

The main characters of Cercaria mathurapurensis, n. sp., are : the black pig¬ 
ment located only in the anterior half of the body, a large portion of the posterior 
part and a little portion of the anterior part of the main excretory canals devoid 
of excretory granules, cross excretory connection absent, main excretory trunks 
much coiled, and oral pouches present. 

Of these two cercariae C. hhaleraoi belongs to “Pigmentata” group and C. 
mathurapurensis to “Diplocotylea” group. 

The descriptions of these cercariae, their redial parthenitae and metacercarial 
stages are incorporated in this paper. 
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28. Studies on the life history of Gigantocotyle ezplanatum (Creplin, 1847) 
Nasmark, 1937, a common amphistome parasite in the bile duct and gall 
bladder of buffaloes. 

R, P. MUKHKRJEE and H. D. SRIVAvSTAVA, Izatnagar (U.P.).^ 

The paper deals with the life history of Gigantocotyle explanatuin. 

The niiracidium took 11 to 12 days to hatch during the months of July to 
October and 21 days during November to December. During peak summer months 
the percentage of hatching decreased to a considerable extent, when kept ni an 
incubator at a temperature of 32*^ to 35^C hatching began on the 8th day and 
continued upto the 15th day. 

The study of cercaria revealed the following characteristics: presence of diffuse 
l)igment on the dorsum, two main excretory trunks having a cross-connection and 
each provided with one lateral diverticulum in the region of the eye spot, median 
diverticulum, simple oesophagus and cecae, large acetabulum and distinct genital 
rudiments showing the typical arrangement found in the adult. 

Among the locally available species of snails only Gyraulus convcxilisc^llns was 
found to act as its natural as w^ell as experimental intermediate host. 0-52% to 
4 1% specimens of G, convcxiiisculus were found naturally infected with the 
cercariac of G. explanatum. In experimentally infected snails the prepatent varied 
from 29 to 34 days. 

The adult paravsite was raised experimentally in clean goats. Their faeces 
became positive for the eggs of the parasite in 151 to 161 days after the infection. 

Details descri]>tions are given of the development of the miracidium, morpho¬ 
logy of IIjc miracidium, morphology and development of the sporocyst and redia, 
the deveIo])meiit of pigment and of other organs of the cercaria and its morphology, 
metacercarial stages and the morphology of adult amphistome recovered from the 
exjxiriniontal animals. The systematic position of the parasite has also been <lisciissed. 


29. Studies on Furcocercous Larval Trematodes from India. Part II.—Aporo- 
cotylid and Sanguinicolid Cercariae. 

R. N. SINGPI, Raipur (M.P.). 

In part 1 of this series of studies, the author gave a critical review, inter¬ 
relationships and taxonomy of furcocercous cercariae belonging to the Order Strigea- 
toidca La Rue, 1926. 'J'he present paper gives an account of furcocercous cercariae 
belonging to the blood-fluke families Aporoeotylidae and Sanguinicolidae. The 
group in India is represented by Cercariae indicae IX, XIII, XXXIX, LV (all of 
Sewell, 1922); C. magnacristata Premvati, 1953, C. robertsoni Patki, 1956, and C. 
Inteoli, Srivastava, 1959. 

From the work of Odhner (1911), Eismont (1925), Scheuring (1922), Wales 
(1958) and Erickson et al (1959) on blood flukes of fishes (Aporocotylidae-vSanguini- 
colidne); Hunters (1934-35), Krull (1934) and Singh (1959) on life history of 
Clinostomcs (Fam. Cliuostomatidae) and Wall (1939, 41 and 51) on the life cycle 
of blood flukes of turtles (Fain. Spirochiidae), it has been fully established that 
Lophocercariae belong to the above three families of Digenea. The three groups 
of cercariae possess characteristic features of their own, and are related to one 
another. Lophocercariae with eye spots, which develop in rediae, lack furcal fin- 
folds and possess a rhabdocoel gut, outline of ventral sucker and flame cells in 
tail constitute the "Clinostome Group'*. Lophocercariae possessing a typical body 
fin-fold, furcal fin-fold, develop in sporocysts lack a gut and ventral sucker, flame 
cells in tail and may or may not have eye spots, form the group of ^‘Aporocotylld 
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and Saiiguinicolid Cercariae”. The cercariae of the Spirorchiidae have an atypical 
body fin-fold which has a central cavity, furcal-finfolds, gut, eye spots flame cells 
in tail and develop in sporocysts. 

In view of the above findings, it is suggested that the taxa Lophocercariae of 
Lulie (1909) and Lophocerca of Sewell (1922) originally considered as Monostoniea 
should be dropped and be used only for descriptive purposes as they have lost? 
their taxonomic significance in present stage of our knowledge. 

The conviction that the blood flukes originated in the Amphibian and Reptilian 
hosts as members of the family Spirorchiidae and from Reptile they pass on into 
the avian and mammalian hosts along one line of evolution as members of 
Schistosoinatidae and into the piscine hosts along the other line as members of 
the Aporocotylidae and Sanguinicolidae is fully supported by life history studies 
during recent times. 

The general character of the group Aporocotylid and Saiiguinicolid and its phylo- 
geiiy has been discussed. 


30. A preliminary survey of the nematode parasites of sheep and some of the 
types of helminthic lesions encountered. 

B. B. BHATIA, Mathura. 

During the period- mid-June to inid-Seplemljer, 1959, a collection of round- 
worms and such morbid material as was suspected to be helminth infested was 
made daily from the local slaughter-house where sheep for slaughter are also 
brought from the adjoining districts of Agra and those of Rajasthan, viz., Dlioljiur, 
Bharatpur and Alwar. The present collection of nematodes is represented by the 
following twelve si)ecies Jaemonclnis contorlus, H. longislipcs and Tiichosiron- 
gyhis colubrifoimis from abomasum; Biinostonium irigonocephalum, Ccipill/i^iu sp. 
and Gaigcria pachyscclis from small intestine; Ocsophagostonium cohnnbianum, 
Trichuris globulosa and T. ovis from large intestine; Gongylonema pulchriim from 
oesophagus; Protoslrougylus rufcsceus from lungs and Onchocerca armillata from 
aorta. A capillarid infection in sheep, as far as knowm, is a first Indian record. 

The suspected helminthic lesions have mostly been encountered in the mucosa 
of (i) the abomasum due to trichostrongylid infestations e.g. HacmonchiiS, (ii)duo- 
deiium due to embedded scolices of immature anoploccphalids, (iii) small intestine 
on account of hookworms and (iv) large intestine, as also its submucous part, due 
to trichurids nodular worms and the blood flukes, with the adult worms or their 
developmental stages. Marked pathological changes were noticed in (i) liver due 
to Schistosofna indictim and hydatid larva, (ii) lungs on account of protostrongy- 
lid and larval taenuds and (iii) aorta due to onchoccrcal infections, the latter lias 
been recorded for the first time from this animal. 

Besides, during an examination of sheej> at the slaughter-houses of Nainital 
and Ahnora in November 195S, Coeperia punctata in duodenum, Chaberlia ovina in 
small intestine and Dictyocaulns filaria in bronchi in Hill sheep were also encoun¬ 
tered. A Polworth lamb at Govt. SJiecp Breeding B'arm, Karuii (Almora) has been 
found to harbour Ncmatodirus spathlgCf in its small intestine. 

The various stages of the two species of langworms have been studied in detail. 
The free-living phase, in addition to the development of embryonaied eggs of D. 
filaria, in vitro, has also been followed up in the laboratory. The characteristic 
differences of the larvae have also been dealt wiHi. A survey embracing the fannis- 
tic part wdth a study of the related pathological material, encountered in natural 
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infections, lias been made for the first time. Pulmonary infection with linguatulid 
nymphs is also reported. 


31. Incidence of nematode in Jute and allied fibre crops. 

N. DUTT, Barrackixjre. 

Jute nematode Hetcrodera marioni (Cornu) Goodey (—Meloidogyne incognita 
(Kofoid & White) Cliitwood has beeu found to cause root-knot diseases in almost 
all the known varieties of CorcJiotus capsularis (bitter jute) and C. olitorius (non¬ 
bitter jute). This includes seventeen capsularis and five olitorius types. When 
grown 111 infected soil, they take up nema-infestatioii within a week after germina¬ 
tion. In a pot trial with known nematode infested soil, three capsularis types, viz. 
JRC—212, DIM & Fanduk, and three olitorius types, viz. JRO—632, JRO—620 & 
C. G., were tested for their relative susceptibility to the pest. None of these 
varieties showed much difference in their intensity of incidence till 75 days. During 
the later part of growth, capsularis types showed higher incidence than olitorius 
ones. This may be due to the more development of fine roots and their spread 
near the surfiice soil which represents the zone of highest distribution on the 
nematode as has beeu ascertained from observations made on the depth distribu¬ 
tion of the pest. Little over 50 per cent of the parasitic population has been found 
up to a depth of 10 inches from the surface while the depth of 6—7 inches repre¬ 
sents the zone of maximum population density where nearly % of the total ixipula- 
tion was found. This also indicates that in case of soil fumigation, it should be 
applied at a depth 6—7 inches below surface. The paiasite may exist at depth of 
2 ft. below from surface. Nematode population was, however, higher in samples 
collected during the months of May and June. It has been observed that the in¬ 
fested plants can often grow normally with root-galls without showing any notice¬ 
able malformations on leaves, stem or on the reproductive phase or seed produc¬ 
tion. Fibre crops allied to jute, viz. Hibiscus cannabinus (mesta) and II. sabdariffa 
(rosella), were also tested for their su.sceptibility. While mesta (MT-102) showed 
high degree of su.sceptibility to the parasite like jute, roselle (RT-26 and RT-2), 
showed high degree of resistance with comparatively negligible intensity of infes¬ 
tation. 


32. Effect of high temperature on the Life-cycle of Strongyloides papillosut (Wedl. 
1856). 


PREMAVATI, Lucknow. 

Strongyloides papillosus is a common parasite of sheep and goats with wide 
distribution in tropical and temperate zones. For experiments, twenty sheep guts 
were dissected per week for a period of si-x months. Infection of sheep with S. 
papillosus in Lucknow area w'as found to be 90%. The culture.s were made from 
the adult parthenogenetic females and their eggs collected directly from the intes¬ 
tinal contents, and maintained at different temperatures Ixitween 30°C and 50°C. 
The optimum temperature of complete development was found to be 34°C, which 
gives predominantly indirect mode of life-cycle. At a temperature of 40®C, only 
2—3% of the hatched eggs develop directly into infective larvae; the mortality rate 
being very high at this temperature. Temperatures of 45®C. and above are com¬ 
pletely lethal to these eggs, and no hatching takes place. Inhibition experiments 
at 40°, 45° and S0°C were also performed. The results of these experiments are 
illustrated by graphs and tables. 
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33. On the nematode fauna of local goats with remarks on natural infections 
of some of its pathogenic helminths. 

S. M. SOOD, Mathura. 

More than thirtyfive species of roundworms are so far known to parasitize goats 
in India. During the routine collections made daily in the months of July, August 
and September, 1959, from the slaughter house where indigenous goats are 
slaughtered, the nematode material has been found to represent the species ;— 
Haemonchiis contortus, Tiichoslrongyltis cokibrifonnis, Cooperia punctata, Gaigeria 
pachyscelis, Bunostomum trigonoccphalum, Oesophagostomum columbianum, and 
Protostrongylus ntfcscens among the Strongyloids; Trichuris ovis, T. ox'ina, T. 
globulosa among Trichinclloids; Congylonenia pulchrum, a Spiruroid; Onchocerca 
armillala, Setaria sp. and a dipctelonematid filarioid (recently reported, along with 
onchocerciasis, from this Department and has provisionally been identified as Tetra- 
pctalofietna sp.) among the Filarioids. 

Of all these fourteen species, it is in connection with infestations of the trichos- 
trongylid— (H. contortus), hook-worms {G. pachyscelis, B. trigonoccphalum), nodular 
worms (O. columbianum), lung-worm (P. rufescens), whip-worms {T. ovis, T. globu¬ 
losa) and filarial worms (O. armillala and the dipctelonematid), that specific lesions 
have been studied and described in the present paper. 

In addition, the present collection has also supplied pathological material asso¬ 
ciated with blood-fluke infestation {Schistosoma indiciim) of liver and caecum, 
immature anoplocephalids in duodenum, larval tape worms (hydatid and cysticcr- 
cus) and pulmonary infection with the non-helminthic parasite—a tinguatulid 
(nymph). A detailed microscopic study of such material has provided important 
tlata on the resulting changes a.ssociatcd with these si>ecilic infestations in the host 
tissues which ai'c also incorp<jrated in this paper. 


34. On the nematodes parasitic in some wild aquatic birds. 

J. S. SRIVASTAVA and P. RAT, Matliura. 

Specimens of Ardcola grayii (the pond heron), Ceryle rudis (the pied king¬ 
fisher), Egrclia garzetta (little egret), Halcyon smyrnensis (the white-breasted king¬ 
fisher), Himanotopus hhnnnotopus (the black-winged stilt) and Ibis Iciicocephalus 
(the painted stork) were examined post-mortem during the months from July 1958 
to April 1959 for a survey of their nematode fauna. The species of nematodes met 
with are listed below under the hosts with their location : A. grayii; (i) Porrocae- 
cutn rcticulatum (Linstow, 1899) Baylis and Daubney, 1922 (intestine) and (ii) Con- 
tracaecum tricuspe (Gedoelst, 1916) Baylis, 1920 (oesophagus); C. rudis; a species 
of Prolcptus Dujardin, 1845 (gizzard; E. garzcHa —(i) Porrocaecunt rcticulatum (Ivins- 
tow, 1899) Baylis and Daubney, 1922 (intestine), (ii) Synhimantus (Desportesius) 
canadensis Mawson, 1956 (proventriculus gizzard) and (iii) Tetrameres splnosa Map- 
lestone, 1931 (proventriculus); H. smyrnensis—Habronema Indica Maptestone, 1929 
(gizzard); H. himanotopus —(i) Amidostomum skrjabini Boulenger, 1926 (gizzard) 
and (ii) Tetrameres spinosa Maplestone, 1931 (proventriculus); and Ibis leucocepha- 
lus—Capillaria columbae Rudolphi, (1819) Travassos, 1915 (oe.sophagus). 

A perusal of available literature on the host records for these eight species 
reveals that, except for P. reticulatum, in all others the present collection estab¬ 
lishes new records. The genus Proleptus has so far seven species all of which occur 
in fishes. This is the first record of the occurrence of the genus in an aquatic bird. 
The present paper gives a brief description of these species incorporating the 
important differences from the existing accounts as also some of the pathogenic 
effects observed at the seats of predilection. 
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35* On the occurrence of Habronema muMcm (Carter, 1861) in the heart of 
a pony. 


J. C. TRIPATHI, Izatiiagar (U.P.). 

During tlie course of the post-mortem examination of a pony at» the local 
V^eterinary Hospital, a large number of Spirurid worms were recovered from the 
slomach and the right auricle of the animal. The nematodes on examination were 
found to be specimens of llabioncma muscac. The common occurrence of this 
parasite in the stomach of equiiies is well known. But its occurrence in the heart 
has not been recorded previously. Nine adult specimens—two males and seven 
females—wore found in the right auricle. 


36. The occurrence of Pallisentls baairl Farooqi (Acanthocephala) in the liver of 
Trichogaater chuna (Ham.). 

R. HASAN and S. Z. QASIM, Aligarh. 

All species reported so far belonging to the genus PalUscntis are from the guts 

of fresh w^ater fishes. In T) ichoiia.stcr cJutria (Ham.) a newly reported species, 

Pallisenlis hasiri Farooqi (195S) from Rhyncliobdclla aciilcata (Bloch), has been 
noticed to parasitize the liver. No infection in the alimentaTy canal was seen in 
this fish. In the liver, tlie parasites lie in an encysted condition and the cysts 
could be distinguished externally. They measure 0-5 mm. to 1-5 mm. in diameter 
and contain mature wwiiis. 

The chief animal food of the fish being cyclops and daphnids, it seems pro¬ 
bable that the infection reaches through the ingestion of one of these organisms. 

Tlie encysted nrture of tlie worms in the liver and the absence of free stages 
from other organs, raises another possibility. The fish might be actitig simply 
as a ‘Teservoir host*’. Parasitic adaptations of this kind have been reported earlier 

in the Acantliocephala and in such rases the worm requires another “definitive 

host” to complete the rest of its life-cycle. 


ANNELIDA 

37. Observations on the Behaviour of Some Land and Aquatic Leeches—II. 

B. I). BHATT, Gorakhpur. 

Ghservations made on the biting behaviour of Hacmadipsa zcylanica agiUs in 
June show that this leech takes about eight minutes to puncture the human skin 
after it has attached its anterior sucker to the site of biting. On removal of leech 
from the site at this stage flow of blood from the wound made by the leech 
continues for two to twenty minutes. In July when the leeches become very active 
the time to make the puncture on the body is reduced to 3—5 minutes. Period of 
bleeding from the wound made by the leech is directly proportional' to the period 
for which the leech sucks the blood. This is probably due to the fact that as 
the leech sucks blood, it at the same lime injects the anticoagulant and histamine 
substances which encourage bleeding. The bite of Haemadipsa montana is slightly 
painful, whereas the bite of Haemadipsa zeylanlca agilis is more or less painless. 

Land leeches —Haemadipsa zeylanica agilis and 11. montam have been found 
to feed on mammalian blood only. They have been noticed sucking blood of man, 
dog, cat, rat, cow, mole and guinea pig. Herpobdelloidea lateroculata has been 
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observed ingesting algal filaments, indicating its herbivorous nature, Barbronia 
weberi feeds on micro-oHgochaetes. 

During respiratory movements of Hemiclepsis marginata margmata the suckers 
remain fixed to the substratum and waves of contraction of body pass from anterior 
to posterior end of the body. 

Glossiphonia weberi and Hemiclepsis marginata marginata take care of their 
brood in the concavity developed on the ventral side of the body by the downward 
curling of the sides of the body. If the brood is very big it is put on the subs¬ 
tratum during respiratory movements of the parent. 


38. On Some Fresh-water Leeches from Kumaon (U.P.). 

B. D. BHATT, Gorakhpur. 

Leeches were collected from ponds, lakes and streams. The following leeches 
belonging to the family Glossiplionidae were collected. 

Placobdella ccylonica, Harding .—This is the first record of this species from 
Uttar Pradesh. The colour of body is green. The proboscis is long and forms 
a long loop in retracted stale. 

Hemiclepsis marginata marginata, O. F. Mueller is a common species in the 
lakes of Naini Tal District. Hemiclepsis marginata asiatica, Moore has been recorded 
for the first lime from Naini Tal lake. 

Glossiphonia weberi, R, Blanchard is also common species in the lakes of 
Kumaon. The male and female gonopores, whose positions were controversial, 
have been found to op>en by a common pore at XI/XII. 

Helobdella gracilis for the first time recorded in Java by Blanchard (1897) has 
also been recorded from Naini Tal lake. 

The following species belonging to the family Krpobdelidae have been recorded. 

Barbronia weberi, Blanchard is found in abundance in the lakes and streams 
of Kumaon. The cocoons are laid in autumn. 

Herpobdeloidea latcroculata, Kaburaki has been recorded fur the first time in 
U.P. from Bhim Tal and Sat Tal lakes. Great variations have been noticed in 
tlie shape of crop and intestine in the different specimens of lliis s]>ecies. 

Dinobdella ferox, Blanchard, the only leech belonging to the family ITirudidae 
is commonly found in pools and streams in Kumaon. It is a very serious pest of 
cattle in Kumaon. The specimens collected differ from the description of this 
species by Moore (1924) in following respects. 

1. The colour is grey to slaty-brown but never dark green. 

2. The reproductive organs are not much slender. 

3. The difference in size of free-living and ixirasilic forms is loo great. 


39. Preservation of Earthworms for Class Demonstrations. 

G. S. GHOSH, Puri and B. K. BEHURA, Cuttack. 

A technique for the preservation of earthworms [Pheretima) for class demons¬ 
trations of the general external features, alimentary, nervous and reproductive 
systems is given. 

1. Wash the fresh earthworms well to remove any dirt sticking to their 
bodies. 

2. Keep the specimens in a trough with suflScient water to cover them. 

3. Allow methylated spirit to drip very slowly into the trough for one to one 
and half hours. 

Ill— 57 
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4. Slretcli the earthworms by pinning them at the anterior and posterior ends 
in a <lisst'Cii<)n tray. 

5. Cover tfie specimens witfi 5% fornialdehdyde and leave overnight. 

6. Roll 25 to 30 treated specimens in blotting paper and preserve in a solu¬ 
tion of : 70% glycerine 25 parts, 90% alcohol 70 parts and 5% fornialii^ 5 parts. 

Before dissection, the specimens should lie washed and softened under running 
tap water for half hour to one hour. 

Tor an examination of the blood-vascular system, however, specimens freshly 
killed with chloroform vapour should be used and for an examination of nephridia, 
a fresh worm or one killed in spirit or chloroform should be used. 


CRUSTACEA 

40. Some New Isopod Parasites on Fishes. 

U. N. JOSIir and D. V. BAB, Ik.nibay. 

The pai>er deals with the systematic account of three new Isopod parasites 
on fishes. The detailed account of the systematic position of Ari>atliOiia muracnl, 
Sp.n., Ncrocila pif^menta, Sp.n,, and Cymothoa chierius, Sp.n., is discussed in 
this i>nper. 


ENTOMOLOGY 

41. A note on the bacterial disease of Nephantis serinopa Meyrick, a Lepidop- 
terous pest of the coconut palm. 

J. ANTONY and CHANDY KURIAN, Kerala. 

During the rainy season when the mean R.II. is very high, (about 95%) death 
of a large number of serinopa larvae w’as observed in the laboratory cultures at 
the Central Coconut Research Station, Kayangulam (Kerala). Similarly large- 
scale death of larvae and pupae of Plusia peponis, Margarouia indica and Sylcpta 
do Ogata was also noticed. The causative organism was isolated and identified 
as Scrialia viarcescens Boizio. It consists of small gram-negative rods which 
usually produce characteristic pink pigments. The infected larva becomes sluggish 
in movement and upon death acquires the characteristic pink colour and when it 
disintegrates, turns brownish and finally blackens. The body of the larva loses 
its shape, turgidity and rigidness immediately after death, because of the liqui- 
factioii of the body tissues. Preliminary infection trials with the bacterial suspen¬ 
sion caused the death of more than 70^ of Ihe larvae experimented with, within 
five days, although mortality starts 24 hours after inoculation. Some of the larvae 
which pupated also succumbed to the bacterial infection. In general, it was 
observed that the bacterium produced fatal infection when inoculated into the 
larvae and when given by ingestion. The pathogenicity was observed varying 
depending upon the stage of the larvae. Pupae and moths were also observed 
to be killed by this pathogen. 


42. Effects of Nicotine Smoke on the Reproduction Pattern of Bruchus Sp. 

S. BANARJEE, Calcutta. 

The effects of toxic substances on the reproduction of animals is now well 
known. Studies have been made to analyse quantitatively the effects of nicotine 
smoke on the egg-laying and viability of Bruchus sp. under experimental condition. 
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The male and female specimens have heen exposed to nicotine smoke for 
varying length of time and allowed to breed in captivity. Results obtained show 
that although mating time is increased upto some duration, it is subsequently 
decreased. Following total number of eggs laid, frequency of egg laying, and 
viability, show unidirectional inhibition resulted by increasing exposure time. 

The factors of duration of treatment of nicotine smoke on the different phases 
of reproduction are discussed. 


43. Systematic position, host preference and distribution of Perisierola nephantidis 
Muesebeck (superfamily Betbyloidea, family Bethylidae, a larval parasite of 
Nephantis serinopa Meyr.) and its allied species. 

CHANDY KURIAN and J. ANTONY, Kerala. 

Betliylids are exclusively parasitic, the host being the larva of some of the 
lcpido[)tera and coleoptera. P. 7icphantidh has a very wide dLstribution especially 
along the Fast and West Coast ol India and Cc}loii, where N. saUiopa h preva¬ 
lent as a pest of the coconut palm. Tliis parasite, though effective in controlling 
the pest, lias a few hyperqiarasites viz., CalUcoaa Duifiilac Ash., Kutyloma 
arootibialis Ash. and Plcurotropis sp. which was later on identihed as Pediobius 
sp. From tlic Indo-Australiaii region, so far only five species have been described 
meluding P. nephantidis. P. angulata Muesebeck, parasitic on GtaphoHtlia molcsla 
Busek. is Australian; P. mellipes Muesebeck from unknown host, P. pulveriae 
Kurian^ parasitic on Holcocera pulverca or Tachardia lacca, P. salvadorac Kurian, 
collected from Psyllid galls and P. 7iephantidis from Nephantis sciinopa are Indian 
species. P, Cfuigrata Rohwer, a sixth species from Hawaii attacking Cryptophlcbia 
illepidia and Pectinophora gossypiclla has a very great resemblance to P. 7icphan- 
tidis. The paper is concluded with a key for tlie Iiido-Australian species of tlie 
genus Perisierola, 


44. Sexual Dimorphism in Dysdercus Koenigii (Fabr.). 

N. B. CIIATTFRJFJC, Burdwau and D. N. RAYCIIOUDHURI, Calcutta. 

Biometrical analysis of nine specimens of each sex regarding the different 
characters reveals that the females are longer than the males at O-I per cent level 
and the differences in length is chiefly due to length of the abdomen at 6*0 per 
cent level; rostrum and hind-wing of females arc much longer at 1*0 and 6*0 
per cent levels respectively. The longer hind-wings in females are perhaps for 
covering long abdominal region. 

Besides thCvSe differences in measurements Hie males differ from females in 
having three spines and a long slender hair at Hie base of the antenna and only 
four conical spines on the inner margin of the fir.st femora. Further the males 
are characterised in having only nine abdominal segments and not ten as found 
in females and also by the absence of a pair of apertures on the middorsal region 
of the abdomen. 

Internally the males are peculiar in not having gastric caeca almost at the 
junction of third midgut and hindgut as found in females. 


45. Life History of Dysdercus Koenigii (Fabr.), 

N. B. CHATTERJEEr Burdwan and D. N. ROY CHOUDHURY, Calcutta. 

Experiments were conducted during the period, December to April, to study 
the life-cycle of D. Koenigii in the laboratory. The period included 5 to 7 days, 
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2 to 4 days, 6 to 8 days, 9 to 11 clays, 6 to 7 days and 4 to 5 days for the emergence 
of the first, sccoiid, third, fourth, fifth and adult stages respectively. 

The rate of development varies directly with average relative liumidity and 
inversely with average temperature e.g., 12"2% and 2-6% of adults emerged at 
an average minimum temperature of 14-5°C and 22-7”C at an average, relative 
humidity 41-0% and 28-6% respectively. v 

The alcohol preserved eggs were elliptical in shape, with a highly polished 
and reticulated surface, and with elongated oval projection arranged in a trapezoid 
fashion at one pole. The first and second nymphal stadia were spent underground 
feeding on decaying matter or when inside the food capsule feeding on the sap 
of the fibres. From third myniphal stage they begin to attack plants. 

In microscopic preparation the average length of the body of first, second, 
third, fourth, and fifth instars were 1-21 mm., 1-58 mm., 2'82 mui., 2>70 mm. 
and 5-20 mm. respectively. The ratios of the length of the rostrum and the 
antenna to the length of the body of the different stadia were also studied. The 
distinguishing characters of diflereiit stadia are discussed in the paper. 


46. Biology of Dysdercus Koenigii (Fabr.). 

N. B. CHATTKRJEF, Burdwan and D. N. RAY CHAUDHURI, Calcutta. 

During the period of observation (1957-58) the insects were found in clusters, 
in West Bengal throughout the year, chiefly as a pest of Cotton (Gos.sypium spp.). 
Beside this, the species was noticed to attack different plants of the N. O. 
Malvaceae e.g., Althea rosea, Bombax malabaricum. Hibiscus esculcnlus. The 
insects could be collected more in the morning and late after-noon than during 
the rest of the day, when they hide themselves under the shady and moist places. 
The insects from the third instar onwards imbibed the plant sap. mostly from the 
fruits, seldom they sucked rhe sap. from the stems and ventral surface of leaves. 
From section of the cotton ball with inserted stylets it can be said that the stylets 
follow a zigzag course during the process of insertion. In the natural process of 
suction, the fruits became dry followed by the coming out of brown fibres. 
Majority of the insects were collected in copula from October to April, on 
Gossypium spp. The eggs were laid either under the debris of leaves on the 
ground or in the space between the fruits and sepals. 

In laboratory pre-copulation period was observed to vary from four to eight 
day.s in different experiments conducted at different periods. The insects were 
found in a copulating condition for three days in laboratory as compared to two 
days in the field. The males were noticed to copulate more than once in a day. 
The eggs were laid 3 to 5 days after the first copulation, in batches, maximum 
number of which were 3 consisting, on the average, 70 to 90 eggs. 

I'he insect was found in association with Solenopsis sp., Antilochus cocuerberti 
(Fabr.) a spider, and a Reduvid bug; the last three were noticed to attack this 
insect. An internal helminth parasite was noticed in the body cavity of females. 

The insects were found to be negatively phototropic. 


47. Efficacy of Organic Phosphate Insecticides, Diazinon and Malathion, in the 
Control of the Cattle Tick Boophilus microplus (Canestrini). 

R. P. CHAUDHURT, Izatnagar (U.P.). 

Because of the development of resistance to the arsenic and the chlorinated 
hydrocarbon insecticides in the cattle tick and other important species of ticks 
affecting livestock in various parts of the world, attention has been shifted, these 
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days, from these to the newer organic phosphate group of insecticides for the 
control of these ticks. In a tral against the cattle tick Boophilus micro plus 
(Canestrini) treatments with 0-05% diazinon, 0-5% malathion, and 0*5% DDT 
mixed with 0*025% lindane freed the cattle (hill bulls) completely from the tick 
infestation in two days. The action of treatments with 0*5% malathion and 0*5% 
DDT mixed with 0*025% lindane appeared to be quicker than that of 0*05%diazinou 
treatment. The organic phosphate insecticides kept the treated animals free from 
tick for at least 8 days whereas DDT mixed liudune protected the cattle from 
tick infestation for at least 29 days. The treatment with 0-05% toxaphene did not 
make the animals completely free from ticks at any time and was found to be 
inferior to the other three treatments in this respect. In none of the animals 
treated with insecticides any clinical symptom of illness that might be attributed 
to insecticides, was noticed. 


48. Studies on the Efficacy of New Organic Phosphate Insecticide Bayer 21/199 
in Controlling Demodectic Mange and Tick Infestation of Cattle. 

R. r. CHAUDHURI, Izatnagar (U.P.). 

The new organic phosphate insecticide known as Bayer 21/199 was tested 
against demodectic mange and tick (llyalomtua savignyi) infestation of cattle. In 
the first trial three Ilariana calves (12—15 months old) that were *sufieriiig from 
bad pustular form of demodectic mange were treated with the insecticide. The 
intensity of infestation m the three calves namely calves nos. 1311, 1304 and 1302 
was rated for this purpose as heavy, medium and light and thesfe ctaves* were 
treated with 0*75%, 0*5% and 0*25% of the insecticide respectivelyt After tfiree 
applications tof the treatments, each at an interval of ten ^lays,,' caly^s •jnosu 1304 
and 1302 were found to be cured. The condition of the affected calf 

no. 1311 also was found to have improved markedly but it was not completely 
cured. The treatment of this calf was still being continued. 

In the second trial with the insecticide Iwentyone buffalo calves (about 12 
months old) very heavily infested with tick II. saiTignyi were used. Nine of these 
buffalo calves were treated with 0*15% and the remaining twelve with 0*25% of 
the insecticide. It was found that a single treatment with each of the two con¬ 
centrations of the insecticide killed about 60% of the ticks present on the bodies 
of the calves. 

Ill both the trials the insecticide was used as wash and no ill effect of the 
treatment was noticed on any of the treated animals. 


49. Studies on the Life-history and Bionomics of the Buffalo Louse Haematopinus 
Tuberculatus Burm. 

R. P. CHAUDHURI and PA VAN KUMAR, Izatnagar (U.P.). 

The life-history of the buffalo louse Haetnatopinus tuberculatus Burm. was 
studied by keeping the lice confined inside a metal cup specially made for the 
purpose and fixed on the body of the buffalo calf. Hggs of the buffalo louse are 
usually laid iff clusters glued on the hairs of the host. Several (6—^7) eggs may 
be found to be attached to a single hair. Eggs are laid mostly on the hairs of 
shoulders, neck and fore-legs of the host. Incubation period of the eggs has been 
found to be 12 days in December and 9 days in April. After coming out of jthe 
eggs the 1st instar nymph becomes very active and moves about on the body of 
the host sCfeking for the thin skinned areas such as inner sides of legs, the neck 
and belly to feed upon. During the winter months when 4 days old the 1st instar 
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nymph moults. The 2nd and the 3rd instaf nyraphal stages last for 3—4 days 
during November to January. Unlike the first two nymph instars the 3rd instar 
nymidi can be seen to be feeding on the thick skinned areas on the body of the 
host. Though a female louse can be fertilized shortly after emergence usually the 
pre-ovii)osition period varies between 2 and 3 days in March and April. T^us the 
hfo-cycle of the louse is completed in about 3-4 weeks. A male louse is capable of 
fertilizing more than one female louse and as many as 3 females have been seen 
to be fertilized by a single male in a day. The act of mating has been found to 
have lasted for ‘/i- to hours. The female partner has not been seen to have 
sucked blood while in copulation but the male partner does so. One to eight eggs 
are found to be laid by a female louse per day and 62 to 93 eggs in total are laid 
by a mother louse during her life. Oviposition period varies between 12 and 19 
days. Female lice live for 14 to 22 days but males could not be maintained for 
more than 48 hours inside the metal cell used for keeping the lice confined on a 
particular part of the body of the host during observation and therefore their longe¬ 
vity could not be determined. Only about 50% of the eggs laid by fertilized female 
hce were found to have hatched. Unfertilized female lay eggs but the latter never 
hatch. 

The population of the louse on the body of the host is smallest in the month of 
July. It starts rising in October and reaches its peak number in the winter months 
of January and February. From March the ijopulation begins to fall. Female lice 
can be seen on any part of the host’s body except tail whereas males are msually 
seen on tli^ back, hind-legs and shoulders of the host. 

50. Wing>venatio;a of Coli^optera. Part I. Studies on the wing-venation of five 
species of Melpidae. 

: A. K. DATTAGUPTA, II. U. KUNDU and vSUSHFRUA MUNSHI, Pilani. 

Th« venatiop of five species of beetles, Lytia picta F., Lytta actacon Cast., 
Lytta tenuk^Hs Pall., Gnathospathoides rouxi F. and llletica testacea 1*'. (Uyttinae) 
has been studied. Th^ chief features of the venation are as follows. 

' Costa (C) is .«hort. Sub-costa (Sc) forms an elliptical cell (W) with costal 
margin in L. Picta and L. tenuicollis. The radius (R) with the inner margin of 
the pterostigmatal area (’V) forms a short radial recurrent (Rr) in all the species. 
Radials are fioorly developed. Media (M) is reduced and is represented in most 
of the species , by a rudimentary medial recurrent (Mr) wdiicli joins the cubitus 
(Cu) by li’tmidio cubital cross vein (m-cu). M^-bCu is short. There ore four 
anals. First knal (1st A) when present is represented by a .small distal portion 
of it and givet. off branches IstA, and IstA^ m llletica testacea. There are two 
branches of the second anal (2dA) in all the species studied. A cross vein has 
been observed between Rr and Mr (r-m) in L. picla, G. rouxi while another between 
2dA and 3dA (c-v) in /. testacea, G, rouxi and L. actaeon. 


51. Biology of Neocarbula Capitata. (Dirt.). 

V. R. DIKSHIT, Bhopal. 

The present study reveals that the insects feed on the leaves of Oscimum 
sanctum. The insects are usually found on the under surface of the leaves of 
Oscimum sanctum and are parKcularly fond of the leaves found on the lower 
branches of an old plant. Their number is greatest when the atmosphere is some¬ 
what cool and humid. There is distinct sexual dimorphism. The eggs and the 
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instars are being collected. The insects were observed as runners. In the labo¬ 
ratory they show negative phototropism- 

52, Decline in the seasonal prevalence of Anopheles staphinsi at Lucknow, U.P, 

DIWAN CHAND and H. M. L, SRIVASTAVA, Lucknow, U.P. 

A, slephcnsi has been an important vector of Malaria in U.P. It caused a 
severe epidemic in the above town in 1929. A. i^lephensi prevailed in large numbers 
from January—June, while during July—December it occurred in poor numbers. 
It has been observed for the first time that during 1959 the density of this species 
went down very low at Lucknow even during the months of January—June. Pro¬ 
bably reasons of this decline have been discussed. Further observations arc in 
progress. 


53. Variation in the tarsal segment of Tetraneura hirsuta (Baker) Homoptera; 

Aphididae, 

A. K. GHOSH and D. N. RAY ClfAUDHURI, Calcutta. 

A number of workers like Hertig (1841), Baker (1921) and Theobald (1928) have 
worked with this species. But none of the wxirkers mentioned anything about the 
variation in the number of tar^^al segments of alatae and apterae. The apterae of 
this species collected from West Bengal arc characterised by a single Jointed tarsi 
as has been mentioned by previous workers wliile tlu^ alatae i>ossess two jointed 
tarsi. This variation in a single si>ccies is not known so far. Further investiga¬ 
tion is in progress, as to whether the creation of a nc^ subgenus of Tetraneura is 
feasible. 


54. Studies on the Odonata of Naini Tal. 

>1 

S. C, GOIJI^ and S. P. BTTATNAGAR, Naiiii Tal. ' 

Tlie insect fauna of Kuniaon PTills is vor5' rich and lias attracted Very little 
attention of entomologists. Our knowledge of I>ragon-flics owes a great deal to, 
various workers in this field. The most outstanding contribution is of Fraser. 

The present paper deals with the external nn)rphology of Mcgalcstcs major and 
Anax parthenope and also with the taxonomic deserij)tion of some of the species 
so far iilentified. In this region Mcf^alcstes major, Ncttforbis chiyicnsis chlneusis, 
Attax parthenope, Bavadera indica, Rhinocypha immaadata, Iscbnura mildrede, 
Agriocnemis sp, and Ceylondestes sp. are in abundance. 

October and November are the best months for the collection of these insects. 
ITnlike many of the authorities who describe these insects as strictly sun loving, 
we were able to collect them during torrential rains and at dusk along the Kosi 
river. 


55. Effect on yield of peach fruits of DDT and diazinon sprays before and after 
bud burst agolnst. peach leaf curling aphid in the Hills of Uttar Pradesh. 

K. M. GUPTA, Chaubattia. 

Results of application of DDT emulsion 0-5% to peach trees before bud burst 
against Brachycaudns heltchrysl Kalt., at Bhowali (Naiuital-U.P.) have been com¬ 
pared with tho.se of diazinen emulsion 0-031% and 0-05%, applied before and after 
bud burst, respectively, in regard to fruit setting, fruit fall, curling of leaves, yield 
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of fruits and economics of treatments. Under the conditions of the experiment, 
applications of DDT and diazinon before bud burst, were practically identical in 
their effect on setting of fruits and the yield was more than double in both the 
cases as compared to control (without treatment), but the percentage of curled 
leaves was, however, higher m diazinon than DDT. High increase in yield justifies 
regular and compulsory application of DDT or diazinon on peach trees before bud 
burst. Treatment with 0-05% diazinon soon after bud burst can also improve the 
3 Meld by about 60%. 


56. Woolly Apple Aphid (Eriosoma lanigerum Hausm.) and its control in the 
Hills of Uttar Pradesh. 

K. M. GUPTA and L. D. JOSIII, Chaubattia. 

Results of research work done on woolly apple aphid at Chaubattia (29® 45' : 
79® 40') on varietal resistance of root stock, biological control by Coccinclla septem- 
punctata Linn, and ApheUmis mali Hald., and chemical control, have been presented. 
Winter sprav's of Kkatin I : SOO or parathion emulsion 0-05% reduced the population 
of aerial colonies by over 99%. Application to soil at the rate of one pound per 
tree of parathion emulsion 0 05%, diazinon emulsion 0*05% or Metasystox 1 : 600, 
costing 3 to 6 Naya Paisa, exterminated root colonies. To check further spread 
of the pest, root and aerial colonies should be treated simultaneously and special 
attention should be paid to trees with cracks and crevices and knotty outgrowths. 
Knotty plants in the nursery may be discarded and only aphid-free plants allowed 
to leave nursery. 


57. Mode of Ingestion in Rice Skipper (Parnara Colaca Mo.) of India (Hes- 
periidac-Lepidoptera). 

KRISHNA K. GUPTA and S. MASIIHOOD ALAM, Aligarh. 

Ill Parnara colaca Moore, the mouth parts arc greatly reduced. Mandibles are 
aliseiit. Maxilla has distinct basal plates. Modified galeae together form the pro¬ 
boscis which is provided wath mlrinsic oblique muscles. lilaslic nature of dorsal 
inner walls of galeae coils proboscis. Slipes is a hollow tubular structure whose 
lumen is separated from lliat of the cranium by a valve. Uncoiling of proboscis 
is due to change of blood pressure wa’lhiii stipes. Pood canal opens into the suck¬ 
ing pump wdiich is a cibarial-ciim-pliaryngcal pump with cil)arium forming its 
major portion. The floor of the pump is formed by the hypopharynx. The food 
canal and the sucking pump become continuous as the labral compressor contracts 
and the cibarial compressor relaxes. Then by the simultaneous contraction of 
cibarial dilators accompanied bv the relaxation of ilie oblique muscles, the food is 
sucked up into the sucking pump whence it is forced into oesophagus through the 
true mouth by tlie contraction of tiansverse and oblique muscles accompanied by 
the anterio-posteriorly directed relaxation of the dilators. 


58. New hypotheses on the nature of amitosis and its relationship to endomitosis 
as seen in the development of the small milk-weed bug. 

Mrs. N. I, JOSEPH, Trivandurm. 

A cytological study of the post embryonic development of the salivary glands, 
alimentary tract and malpighian tubules in Lygaens kalmii angustofnarginatus the 
small milk weed bug shows that during the five instars of its development, mitosis 
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is completely absent and eudomitosis and amitosis occur side by side in all the 
tissues of the above mentioned organs. Observations on the germ cells and somatic 
cells of the testes in the imago indicate that the germ cells resort only to mitosis 
with an evident spindle mechanism while in the surrounding somatic tissue both 
endomitosis and amitosis take place. Amitosis is similar to that seen in niainnialian 
liver cells and endomitosis to that reported in other heteropteran tissue. Jii addi¬ 
tion binucleate cells in various stages of eiidoiiiitosis were observed wliich seemed 
to indicate that the endomitotic process had started before the amitotic process 
liad been concluded. 

The presence of amitosis in the above tissue is based on the arguments of 
Hughes (f952) but it is suggested that amitosis is not a normal process of nuclear 
reproduction. Hence amitosis may occur only in somatic tjssues. The present 
studies as also previous observations in this field indicate that in an organism the 
germ cells resort only to the mitotic mcclianisni while amitosis is ahnndant in the 
somatic tissue. 

Counts of cndometapliase chromosome in uninucleate and binucleate cells 
indicate that in amitosis there seems to be an equal division of nuclear material 
at least in the lower degrees of polyploidy. But whether amitosis is regular or 
irregular there seems to be no difficully to justify its occurrence in somatic tissues 
as there is evidence to show that aneusornaty can be tolerated by the organism in 
the later stages of development. 

Since the cells derived from amitosis continue to function throughout the j^ost 
embryonic life of the insect it is apparently not a sign of degeneration or weakened 
vitality. The main difficidiv apparently has been to account for the reduplication 
of chromosomes in amitosis. Based on the observations of previous workers on 
eiidopolyploidy and induced somatic reduction, and the observed relationship 
between endomitosis and amitosis in the tissues of L. kalmii it is suggested that 
amitosis is a kind of somatic reduction where the reduplication of chromosomes is 
brought about by some form of eiidopolyploidy. 

It is further suggested that amitosis and mitosis are not equal in function. In 
the former there is both reduplication and reduction. In the latter there is only 
reduction. 

Observations on the cytochemistry of the cell show that the nucleolus and the 
nuclear membrane are the most important sites for cytoplasmic protein synthesis. 
It is suggested that both endomitosis (endopolyploidv) and amitosis occur in order 
to preserve intact the nucleolus and the nuclear membrane which are required for 
the continued activity of the cell. Endomitosis occurs to increase the nuclear 
material or nuclear surface required for increased cell activity and amitosis to 
cope up with the demand for a rapid increase in cell number without disturbing 
the metabolic activity of the cell. 

Experimental work on induced somatic reduction has shown that nucleic acids 
and phosphates are responsible for the synapsis and division of chromosomes. Since 
both these substances are formed as the result of metabolic processes, it is sug¬ 
gested that the time of occurrence of amitosis in a cell is decided by the concentra¬ 
tion of these substances and this may explain why amitosis takes place in cells of 
different degrees of polyploidy. 


59. Studies on Indian Mymaridae. Part—II. 

Miss R. B. KAUR, B. R. SUBBA RAO and E. S. NARAYANAN, New Delhi. 

The family Mymaridae comprises of some of the smallest insects, most of then^ 
minute and microscopic often measuring only a fraction of a mm. in length, with 
exceptionally long antennae and narrow wings shaped almost like a paddle, fringed 
with long hairs. By means of this, these remarkable insects can dive into the 
water, swim and find out their host eggs. All the members of this family, sa 

III—58 
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far known, are endo-fiarasitcs in the eggs of other insects, ‘partictilarly Honioptera. 
They have also been found to parasitise members of Odonatai I/Cpidoptera, Coleop- 
tera, Neuroptera, Hetliiptera and Corrodentia. Some apecies • are known to be 
parasitic on the eggs of aquatic insects. Some of these parasites have been, suc¬ 
cessfully ntilired in the control of crop pests In the Hawaiian islands. 

Though a good deal of work has been done on the biology and taxdfiomy of 
this group elsewhere,’almost very little has ‘been done in this country except for 
a few species recorded by Man'i.' Hence an, effort has b^n made to collect syste- 
diatically these insects from various localities in the Indian Union-and study their 
biology and taxonomic position. In thig paper one speceis of the genus Polynema 
Haliday viz P. bagicha sp. nov. and two species of MaidHella? Soykq viz. M. 'orten- 
talis sp. nov. and M. incognita sp. nov. have been described. These species have 
been collected from the Delhi area. A key to the Indian species oi‘ M&idliella has 
been given. . ' 

60. A balance for obtaining continuous record of weight change in insects. 

H. D, KUNDU, Pilani. 

A special balance has been biiiit with whicli weights of the insects, onpC they 
have been put upon the balance," can be determined without touching the insects 
or the balance. The insects are sicspended from a sensitive spring ..one end of 
which is fixed, wherea.s, at the other end an insect-cage apd a tran.spnrent linear 
scale are attached. The cbaiiges in the length of the spring can be directly read 
off from the scale, with the help of a projected beam of light (if the-dark rooml 
or a travellin.g microscope (if m the laboratory). Tlie spring is suspended within 
a glass cylinder (of Pyrex) the humidity and the,air pressure "vyithin which can be 
controlled. Till now, a sensitivity of the order of O-lO mg. has been reached. .At 
present, the rate of ch.'inge of weights of soil-in.sects under various conditions, are 
being studied. 


61. Determination of the osmotic pressure of the blood of wireworms — Agriotes 
sp. (Elateridae). 

II. D.. KUNDU, Pilani. ■ 

Wirewornis are the larvae of Elaterid beetles. Here, tlip osmotic pt'essure of 
the blood of an wireworm, Agriofes sp. has been determined by Barger method, 
in which the evaporation of blood against r. standard solution of salt in, a capillary 
is noted after a definite period (incubation period). The^ re.sults--are shown in the 
following table (in condensed form). *. * 








Changes in the l^gth of the drop of blood. 



-- 



Concentrations. 

Not Ireatcd 

with Repclcoto. 

'Treated with Repelcote. 

Tiihes. 

-- --- 

- — - — -- 

Of * 

" r ~ 



Before 

After 

^ Jfefdre 

! After 


incubation. 

incubation. ^ 

inettbation. 

[ incubation. 

♦ 

0-4% NaCl "... 

33 

46 (plus)** 

2f 

(plus) 

0-8% . 

43 

40 (minus)* 

9 

^13 (plus) 

1-2% M 

33 

39 (plus) 

18 

; 25' (plus) 

1-6% . 

23 

: 23 (zero)* 


1 23 (minus) 

2-0% . 

...1 71 

1 61 (mtnus) 

43 

; 3^ (minus) 




• (pins) denotes an increase in lentgh. (minus) denotes an decrease in length, 
(zero) denotes constancy in length, 
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^ pil« toit of length 'represents 0<05 mm. 

From these data the hsmotic •pressure of the blopd of the larvae of Agrioles sp. 
appears to be, of th^ order ,of lhat of solutions containing ]‘2% to 14% NaCl which 
correspond with 9^600 to 11496 atmospheres. 


02. Common LepidoptiSiran Fauna of Udaipur Including Several Common Poftts of 
V Rajasthan together vrith Brief Notes on their Infestation. 

4 . 

K. S. KUSHWAHA, IJtlaii^ur. 

' About l30 species of moths and butterflies been collccLed arouiui Udaipur 

(ca,;1900 ft.-above sea level). Many of these are common j^Hisls of agriculLural crops 
and forest trees tljrbughout Rajasthan. 71 of these'*'have been identified up to 
species and belong^ Ho 57 genera and 21 fatnilics. Altogether 62 genera liave been 
Identified'and belong {o 14 families of lleterocera (iiioLlis) and 7 families of Rhopa- 
locera (butterflies). ' • . ** 

AIJ the families, and under each family all the genera, arrangetl ali)liabetically, 
are theHollowing l (Heterocera) Agarislidae : Acgoceta; AVciiulae ; AnisUita, Argiua, 
( reatonotns, Rhodofgastria, Uictheisa; Cynibidae hlaiias; Gelediiidae ; (inoiimo^ 
schema, Platyedra^ Sitolroga; Hypsidae : Aganais; Uasiucampulae : I'ragama; Uyo- 
netiidae : Phyllocnists; ^ Noctui&dt : Achaca, Aconlia, Agrotis, Calesia, Chalclope, 
Euxoa, Heliothis, iMphygma, Ophidcres, ParalLclia, Piodenia, .^csaiitia, Spodoptera; 
Plusiidae ; Pyraliflidae : Chilolraea, Chilo, Corcyjra, Dichocyocis^ Emmalocera^ 

IJymenia, Margafotpa, Pygospila, Sciropophuga, Sylepta; Sphingidac : Acherontia, 
Cephonodcs, HcrsCr IlippoUon, -Thcrctra; Syntomidae : SyiUomi^; Thaumeto- 
pocidae*: EupteroLe, Nisaga;, Yj-Kmonieulidae : ALteva. (Rliopalocera) Danaidae : 
Dauais; Hesperiidae : liaoxis; Uyeaenidae : Virachola; Nymphalulae : Chataxes, 
Enboea, Hypoliinnas, PYccis; Papilionidae : Papilio, Zelides; Pieridac ; Anaphaeis, 
i'olotis, Delias, Ixias, Pieiis; Satyridae; Mclanitis. 


63. A Survey of X^V'inite Fauna (Insecta : Isoptera) Around Udaipur (Rajasthan). 

s * 

I* 

K. 8. KUSHWAHA, Udiiipur. 

‘Ap intensive -survey of termite fniina was carried out tiiiring 1958-59, around 
Udaipur (ca. 1900 Tt. above sea leve^) and the neiglibouring \iilages, namely, Baii, 
fJobardhan Vilas, Dewali, Balicha, 1:>abina, Titli, Bhila, Plianda and Madn. Speei- 
inens wefe^collected from 36 different colonies inHlie alx>vt‘ localities and identified 
at 4he Zoological Survey of India, Calcutta. Altogether 4 species belonging to 
3 genera'^ and* 2 SubfamilienJ,of the family Termitidao have been found to occur. 
These are Odontoterpws^ (Odonioteniics) obesus (Rambur), Odontolermes (Odonto- 
lermes) *obesus LTgurdasj>tr(}nsis Hidnigren, Odontotomes (Odoalotermes) bangalo- 
rensis Holmgren."^ fidonio^rmis {Cyclotermc^) bengaJensis Holmgren, Micro- 
termes anandi JHolmgr^ (syn, Microiermes obesi Holmgren) of the subfamily 
Macrotermitiiiae, and '^finervitermes biformis (Wasmanu) of the subfamily Nasiiti- 
termitinae. 

O. obexus-^A predominantly represented in all the above localities. T. biformis 
vuas collected with O bang^lorensis in the same mound attacking dead wood of 
Euphorbia sp. at-the'Makera Forest Range near Bari Hospital {ca. 2150 ft. above 
sea level), hbout 7j^ miles west of Udaipur. M. anandi was similarly collected 
with O. obesa^«>«t the Rajasthan College of Agriculture, Udaipur. M. anandi was 
also separately oillected from flower pots growing Chry.xanthemum sp. and 
thus gigantiens at the Agriculture College. 
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64. Comparative Survey of the Head Capsule of some Hymenopterous Larvae 
(Braconidae, Encyrtidae, Aphelinidae). 

S. MASHHOOD ALAM, Aligarh. 

The family Braconidac is represented by Utenobracun deesae Cameron while 
Melaphycui, taxi Alam, Euaphycus variolosus Alam, Thomsonisca britanica Alam 
and Doliphoccras p^cudococci Alam represent Encyrtidae. The family Aphelinidae 
js represented by Aphytis diaspidis Howard. 

The head capsule of Stenobracon deesae has comparatively better sclerotic 
identity based on the presence of epicranial and post-occipital sutures and facial 
and jiost-occipital sclerites. isneyrtidae and Aphelinidae lack such sutural and 
.sclerotic differentiations. Antennae aie well defined m Braconidae, feebly traceable 
in .Vphelinidac and absent in the Kncyrtidae. The shape of mandibles is of some 
significance for the four genera of Encyrtidae. 

In Braconidac the maxillary sclerome as well as various components of the 
maxillae are well developed. Similarly, the presence of prementum and post- 
mentum labial palpi bring independent status, as in generalised insects, to tlie 
labium. Such structural iiidei>endeiice of maxilla and labium is not possible in 
Encyrtidae and Aphelinidae. All that could be detected is a ‘maxillo-labial complex' 
with mouth as its dorsal and hypostomae as lateral limitations. However, in 
Aphelinidae a sclerotic .semicircular demarcation between ‘maxillo-labial complex’ 
and the rest of head wall is traceable and can be taken analogous to labio-stipital 
.sclerome of Braconidac 

It is, thus, evident that Braconidac is primitive and Encyrtidae is better 
'evolved. Aphelinidae has intermediate place. This conclusion is strengthened by 
larval re.^piratory and nervous systems and falls in line with the findings of Morpho¬ 
logists on adult's anatomy. Tlie present study also confirms close inter-relation- 
.ship of the genus DoUphoceias Mercet with Thomsonisca Ghesquiere as suggested 
earlier by taxonomists (Mercet, 1921, Nikolskaja, 1952, and Alam, 1957). 


65. SkeletO'Muscular Mechanism of the Male Genitalia of Utetheisa Pulchella Linn. 

(Arctiidae, Lepidoptera). 

R. B. MATHTJR and S. MASHHOOD ADAM, Aligarh. 

In Utetheisa pulchella Emu modified ninth and tenth segments constitute the 
male genitalia, which is withdrawn within the eighth segment. The ninth tergum 
(formerly known as tegumen) is a posteriorly tapering sclerite and is emarginate 
anteriorly. Its luteroventral edges are attached to the dorsal edges of the sclerotic 
ninth sternum which is ‘U’ .shaped (formerly known as ‘vinculum’). It is anteriorly 
produced to form saccus. Paired parameres articulate on sides of the nintli sternum 
and are divisible into proximal and distal regions. Mesally the proximal region 
is fused with the aedeagal apodeme which guides the aedeagus in its movement. 
Sclerotised aedeagus is supported on basal plate through membranous intervention. 
It is apically membranous and basally round. Ejaculatory duct enters aedeagfus 
dorsally. Tenth tergum ankylosed with the ninth tergum, pleuron and sternum 
membranous. Anal tube suspended from tenth tergum ventrally. Important 
muscles are the protractor of aedeagus, retractor of aedeagus, flexor of paramere, 
elevator of aedeagal apodeme, and the retractor of the ejaculatory duct. 
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66. A morphological atiMly of the Salivarj glands of the bug Rhinocoris. 

D. D. MRHRA, Gwalior. 

The paper embodied an investigation into the general morphology of the sali¬ 
vary glands of the bug Rhinocoris marginatus Fabr. of the family Reduviidae, 
which comprises the predacious forms. 

The paired glands lie in the thorax, extend anteriorly into the head and 
posteriorly into the abdomen. Contrary to the salivary glands of the other pre¬ 
dacious bugs of the family Reduviidae e.g. Rhodnius proUxus and Tritoma infes- 
tants, where the glands show diversion towards degeneration and the accessory 
glands reduced in size, they are well developed in Rhinocoris marginatus. The 
principal gland which is also well developed is about 10 m.m. in length, richly 
supplied with trachea and tracheolcs. The salivaiy duct of each side opens sepa¬ 
rately into the salivary syringe ventrally. Thus the glands are notable on account 
of their well development- 


67. New Coccid inhabiting Encyrtid parasites recorded from Aligarh. 

MKN MOHAN and S. MASIiHOt)J> AhAM, -Vligarh. 

Arrhenophagous diaspidiatus sp. nov. differs from A. chionaspides A. in having, 
the cheek shorter than the transverse diameter ol the eye and as much as the 
width of the frontovertex; antennae with the hrst segment of the fiinicle very 
.small, like a ring, much smaller than the .second fuuicle segment; me.soscutum 
without traces of parapsidal furrows; all the legs are uipfonnly colored yellowish; 
body obscure brown. 

Ceraptocerus virens sp. nov. can be distinguished from C. miiabilis Westw. 
in the following manner : Frontovertex as w ide as the eye, hea<l not punctate 
round the median ocellus; basal ocellus almost equal to its own diameter from the 
eye rim and about three times this distance from the occipital margin; hind femur 
blackish brown rest of the leg whitish; postmargiiial vein in the fore wings deve¬ 
loped, almost as long as one-third of the marginal vein. 


68. Studies on Population Count of Jassids on Wheat and Relative Efficacy of 
Organo-phosphoric and Chlorinated Hydrocarbon Insecticides. 

MOIIAMFD SUlvAIMAN VARASI and Y. M. TAW?, Nagpur. 

Population count of jassids on the wheat and relative efficacy of Organophos- 
plioric and Chlorinated-hydrocarbon insecticides again.st them was studied at the 
Agriculture College Farm, Nagpur. Comparing the critical difference with the 
mean of the jassids population, all the treatments are statistically significant over 
control but are non-significant between themselves. However, they range in the 
follow'ing order of merit—0-03% Basudiu, 0‘04% Folidol, 0-03% Rndrin, 0’16% 
DDT 50%, and Nicotiusulphate-J-r'ish Oil Rosin Soap (Jf oz,-t4 ozs. in 4 gallons 
of water). 

The identity of the imsect is being determined. 


69. Preliminery Studies of the Hydrogen-ion Concentration in the Alimentary 
Canal of the Tea-mosquito, Helopeltis theivora Waterhouse. 

D. MUKRRJI and RAMKRISHNA GHOSH, Calcutta. 

The paper contains the results on Hydrogen-ion concentration of the dige.stive 
organs of Helopeltis theivora, besides the morphology of such organs and 
pH of the leaf extract. 
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The salivary gland of the hng consists of two principal and two accessory 
lobes on either side. The mouth parts and hypopharynx are more or less similar 
to other Heteropteran insects. The alimentary canal consists of the foregut, mid¬ 
gut divisible into three parts and a hindgut. An oesophageal valve is present 
at the junction of the foregut and the first portion of the midgut, besides usual 
constrictions at the junctions of the various divisions of the gut. In order to 
study the enzymatic activities of the different portions of the digestive organs a 
preliminary data has been collected on the Hydrogen ion concentration, using dyes 
like Methyl Red and Phenol Red. With the use of Methyl Red three hours after 
feeding, the foregut reveals a pH of 5-8, 1st niidgut 5*8, 2ud midgut 7*5, 3rd midgut 
7-4 while hindgut gives a pH of 8-2 with Phenol Red. Using Phenol Red, nine 
hours after feeding, the pH of loregut is 7-8, fust niidgut 7-8, 2nd midgut 8-1, 
3rd midgut 8-0 and hindgut 8-0. Salivary apparatus with Metliyl Red give.s a 
pJl of 5-8 while the leaf extract is 4-5. 


70. Biometrical Analysis of Sexually Dimorphic Characters in Helopeltis Theivora 
Waterhouse. 

D. MUKJU-tJI ai.d RAiMKRISJINA HHoSll, Calcutta. 

An attempt lias been made to find out tlie range of varialiuii in sexually dimor¬ 
phic characters of the Tea bug Hclopi'ltis Ihcivom Waterhouse. I'or the purpose 
oi ineasiirenieiit of vaiiable character^) in the two se.xe.s, nine .specimens of each 
sex were selected at random. It is found that the following characterb are sexually 
dimorphic at different levels of ‘t’ (statistically significant) :— 

1. Hength of abdomen, breadth of hind wing and length of rvbtnini at 1% 

* level. 

2. Breadth of forewing ,it h% level 

3. hength of forewiiig and length of body at -I'Xi level. 


71. Predators and Parasites of Tassar (Anthereae Paphia). 

N. PANDA, Bangiriposi. 

About 40% of the tassar worms that are grown in wild is lost due to its various 
predators and parasites. Among the predators the chief ones are Reduviid and 
Pentatomid bngs. Normally the first and second stage worms are killed by such 
predators by .sucking its body juice, A single predator can kill about 10—15 tassar 
larvae in a day. These are also suspected to be the carrier of bacterial and other 
virus disease.s from diseased to healthy worms. The predators can easily be hand 
picked by the help of a stick whose one end is pasted with ficus gum. I/ight trapping 
can control about 60—70% of tlie.se predators. 

Another interesting ichneumoii’d ondoparasite was found in the pupae of tassar. 
The female parasite penetrates its ovipositor and lays a single egg just below the 
epidermal layer of tassar larvae which is just to spin cocoon. No sooner the host 
larva pupates inside the cocoon the egg of the parasite hatches and its larva then 
feeds upon the body contents of puna without damaging the pupal covering. The 
parasite pupate.s inside its host pupal covering and the adult parasite emerges by 
piercing the cocoon wall ot its host. The time lequired for the emergence of adult 
parasite was 24 days from the date of laying its egg on the body of the host. 

The damage of tlie parasite is two fold, i.e., the host pupa inside the cocoon is 
killed and thus the cultivators loose their seed cocoons, and the tassar cocoons that 
are formed become small and flimsy in nature. 
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72. Life History Study of Tassar. 


N. 1*ANDA, Batigiriposi. 


The Tnssar species of Orissa so far identified was Anthereae paphia, Iv. (Satar- 
iiideae). The conmion variety, popularly known as 'Bogai' tassar is chiefly culti- 
\ated in Orissa. This is bivoltine in character. The first generation starts emerging 
in the middle of June (when the humidity ranges from 70—80% and temperature of 
about 80—90^F) and cnipletes its life-cycle by middle of August. Moths of first gene- 
ration emeges in the first week of September and the eggs laid by them complete^ 
its second generation by end of November. The cocoons of the second generation 
undergoes dormancy till next June. 

The first generation tassar crop normally grows in cooler places of the interior 
jungles, and it is never cultivated in plains where the temperature goes up to 
160^F. So the only tassar season in plains is from September to December. In this 
experiment the life-history study of fir'^t generation crop was conducted at Govt. 
Tassar Farm and Research vStation, Bangiriposi, Orissa. Worms w^erc reared in June 
and July '59 right from hatching u- completion of spinning cocoons. The tempera- 
tiire during the rearing period was between 102*^ lo KM^F. Humidity could not be 
recorded and the total rainfall during that period was only 2" and the total days 
rained was only 10. Tlie following is the life-history of tassar during the months 
of June and July. 


Period required for hatching of eggs 
Period from hatching to 1st moult 
,, ,, 1st to 2nd moult 

,, ,, 2nd to 3rd inoliil 

,, ,, 3rd to 4tli moult 

Duration of 5th age . . 

Period required for emergence of moth from cf^coon 


6^ days 

4 

5i M 

5 „ 

5 M 
10 „ 

24 


The percentage of cocoon yield in respect to hatched larvae was only 5%. The 
larvae wore mostly killed by bacterial disease and one ichneiimonid pupal parasite, 
'finis the summer temperatur(* of plains is not congenial for the growth and deve¬ 
lopment of tassar worms. 


73. Hermaphroditism in Tassar Moths. 

N. PANDA, Bangiriposi 

Functional hermaphroditism is an <!xlremely rare plienomenon in insects and 
seems to have been evolved only twice i.e., in the scale-insect Tccrya purchasi and 
in the Phorid, Termitostroma. It i® very rare to come across such a phenomenon 
in lepidoptera. Such an instance has been recorded in the Government Tassar 
Seed Station, Bangiriposi, Ori‘=;sa, by the author. The external feature and colour 
of the said moth is so characteristic that its body along with wings, legs, antennae 
and even the genital organs arc divided equally into two halves as male and female 
respectively. It was further noted that the said moth had lived for II days in a 
healthy condition. No internal anatomical study could be taken up as this was 
the only one si^ecimen obtained. Detailed study will be taken up when few such 
specimen are collected during the tassar cultivating season. 
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74. A New Species of Lipoptena Indiciun (Diptera Pupipara) from a Deer at 
Madras. 

S. R. RAO, C. S. HIRRGAUDAR and V. S. AWAR, Bombay. 

A new speceis, Lipoptena indiciim ha.s been described from a deer at* Madras. 
utdicuin differs from L. cervi in having the thorax with a few setae and the 
abdomen in female vvilhont a plate on lergite 4. The male differs markedly in its 
genitalia. The genus Lipoptena has not so far been represented from India and 
the record of L. indicum is the first of its kinds from this country. 


75. Studies on the physiology of digestion in the Alimentary canal and Salivary 
Glands of Odontopus nigricornis Stal (Heteroptera : Pyrrhocoridae). 

S. C. RASTOGI, Pilani. 

The distribution of enzymes ami the hydrogen-ion concentration in different 
parts of the alimentary canal and salivary glands of Odontopus nigricornis Stal 
is described. In as much as the conditions of the pH, temperature, time, and rate 
of oxidation under which an enzyme normally functions in the intact living 
organism, were considered. The 1st, 2nd and 4th midgut regions are weakly 
acidic, ranging from pH 6-1 to 6-8. The 3rd midgut, the hindgut and the salivary 
glands are more acidic ranging between pH 5-5 and 6-5. The pH is fairly constant 
in starved or normal individuals and no difference in the pH with regard to the 
sex was noticed. 

Qualitative tests show that the salivary glands contain amylase and proteinase 
and the midgiit extracts amylase, maltase, invertase, proteinase, lipase and esterase. 
Proteinase activity from unfed and ghicose-fed in.sects was insignificant. It appears 
to be secreted only under the influence of feeding. Certain enzymes in the present 
work seem active under the influence of their specific secretogogues, is .suggested. 


76. The Anatomy of the Digestive System of Lygaeus Pandurus Scop. (Heterop' 
ter a : Lygaeidae). 


S. C. RASTOGI, Pilani. 

A detailed anatomy of the digestive organs of Lygaeus pandurus is described. 
The length of the alimentary canal is m conformity with the phytophagous habits 
of the insect. The gut is divisible into foregut, midgut and hindgut. The foregut 
consists of cibarium and pharynx which are undifferentiated in the present case, 
and the oesophagus proper. Midgut shows four definite regions which are asso¬ 
ciated with the secretory and absorptive activities. The midgut epithelium consists 
of columnar cells without any intima. Gastric caeca are absent An oesophageal 
valve is present at the junction of oesophagus and the 1st midgut region. The 
hindgut has two divisions, namely the ileum and the rectum. Four coiled mal- 
pighian tubules arise from the ileum. The rectum is thin walled sac with a charac¬ 
teristic intima. A well developed pyloric valve is present, while its absence has 
been reported in Oncopeltus fasciatus, a member of Lygaeidae. 

The salivary glands consists of a pair of elongated fonrdobed principal and 
another pair of coiled tubular accessory glands, 
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77. Physiological factors governing establishment of Dysdercus koenigii Fabr« 
(Pyrrhocoridae) on its host plants. Pt. I. Role of hygroreception in orienta¬ 
tion and feeding behaviour. 

K. N. vSAXICNA, Delhi. 

Til the course -f invcsti^iilions on the physiologicol principles involved in the 
estahlUhinent of Dysdercus koenigii on cotton plant, influence of the various factors 
on orientation and ingestion of food hy the insect has been experiinetitally deter¬ 
mined. (Observations on the role of hygroreception are presented in llie pai>er. 

This insect vshows three types of tcsiioiise,^ to liygrostimuli : orientation in rela¬ 
tion to humidity, prohoscis-respoiise to water vapour, and drinking-response The 
nature and intensity of IhcvSe responses depend upon the phvsiological state of 
the insect. Sta’^ved and desiccated inject'- prefer to congiigatt? in tlic region of 
high relative hnniidit}’ in coniparisrni to that of low humidity and thus show 
'wet reaction*. Also, they extend their proboscis towards the source of water 
vapour from a distance, it allowed, thev begin to drink water. 

The slaived and desiccated insects, when allowed to ingest water, no more 
show discrimination amongst the zones of the different relative humidities. F,ven 
rlie proboscis- and drinkiiig-rcspfiiises are w^anting. When the starved, but non- 
desiccated, insects are fed on coltrai seeds they begin to congregate in drier zone, 
which indicates that 'wet reaction* reverses to ‘dry reaction*. 

Correlation has lieeii established be tween the water content of the insects and 
the nature of their response to li\grostiniuli. ball in the water content of freshly 
fed insects below a certain level results in a reversal of their ‘dry-’ to ‘wet- 

reaction*. Temperature and humidity control these res^Doiises by influencing rate 
of their desiccation. 

Relative preferences of the insect for feeding on different parts of cotton plant 
also vary with its water content, t^iarved and desiccated insects prefer to suck 

the sap from succulent parts like leaf and green boll. Starved, but non-desiccated. 
insects feed mostly on the cotton seeds. 

Physiological significance of the characteristic responses of D. Uocni^ii to 
liygrostimuli is discussed in the paper. 

78. Aphids of Economic Plants of Orissa. 

i\ C. vSl{N(nU'TA iind J. N, DAS, lUiiibaneswar. 

The present anthois have for the first time undertaken a systematic purvey 
f>f the apliids of ('conomic plants in Orissa. The paper de.als with the seasonal 
incidence, nature of damage and distribution of nine species belonging to .seven 
genera which infest cultivated crops, fruit trees and ornamental plants of Orissa. 
The identified aphids include Aphis gossypii Glover, Myziis persicae Sulzer, Aphis 
craccivora Koch, Rhopalosiphinn maidis Fitch, Rhopalosiphum rufiabdominalis 

Sasaki, Macrosiphoniclla sanborni Gillette, Longiunguis sacchari Zehntner, Penta^ 
Ionia nigronerifosa Coquerel and Toxoptera odiuac Van der Goot. The information 
furnished is based on extensive surveys and collection of field data during the last 
two years. 


79. Field Tests of Insecticides Against Rice Stem Borer, Schoenobius incertulas 
Wlk. (Pjrralidae-Lepidoptera) in 1959. 

G. C. SENGUPTA and N. SHI, Bhubaneswar. 

The object of the present investigations was to find out the suitable control 
measures against rice stem borer Schoenobius incertulas Wlk. The field trial was 

III— 59 
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conducted at the Slate Agricultural Research Station, Bhubaneswar during 1959 on 
the Slimmer paddy crop locally known as 'daliia' paddy in the randomized block 
design, there being six replications for each of the five treatments (including 
ccjntrol) and the area of each plot being 256 sq. ft. (16'xl6'). The insecticides 
tried were (i) Endrin 0-05%, (ii) Eolidol 0-05%, (hi) DDT 0-25% and (iv) ^alathion 
0-08%. In all, two si>rayings of different insecticides were given. The first spray¬ 
ing was given 15 days after transplanting and the interval between the first and 
second spraying was also 15 days. The statistical analysis of the data showed the 
percentage of the dead hearts was not significantly different between two treat¬ 
ments that is endrin and folidol. But in other plots treated with DDT and inal- 
athion respectively the perc/^mtage of dead liearts was significantly higher than in 
the plots treated with endrin Also in thc^e treatments the |)erceiitage of dead 
hearts was not significantly lower than in the untreated. As regards percentage 
of empty panicles endrin and folidol were significantly superior to DDT, nialathion 
and clieck. The percentage of empty panicles in DDT and nialathion treated plots 
was not significantly lower than in the untreated. According to the yields from 
the treated plots, endrin was significantly helter than folidol. DDT .and nialathion 
were the least effective among the treatments. The yield in thevSe two treatments 
was not sigificantly higher than in the untreated. 

Jvndrin 0-05% emulsion spray applied two times at 15 days interval gave the 
best result. Though 0-05% of folidol gave adequate control, was not so satisfac- 
tf)ry in effectiveness against this pest as compared with that of endrin. 


80. Chemical Control of Sweet Potato Weevil, Cylas formicarius Fabr. (Curcu- 
lionidae-CoIeoptera) Attacking Roots and Stems of Sweet Potatoes in the Field. 

(r. C vSIvNGUPTA and N. vSHT, Bhubaneswar. 

'I'he sweet potato weevil, CyJas formiccviits V, is one of the most injurious 
insi'cls attacking the sweet potato in different districts of Orissa. Both adult as 
well as larva feed on stems and roots of the sweet potato. In view of the great 
economic importance of this pest a replicated field trial in split-plot design was 
conducted in State Agricultural Research Station, Bhubaneswar to compare the 
effectiveness of endrin and aldriii with that of DDT applied as soil treatment and 
soil treatment in combitialiou with cutting dip prior to planting. The potatoes 
and stems were adequately protected by all the insecticides applied to the soil as 
spray prior to planting regardless (jf whether a preplanting vine treatment 
was used. Aldrin at 5 pounds active ingredient per acre in 182 gallons 
of water and endrin at 1-46 pounds of active ingredient per acre in 182 gallons 
of water gave excellent protection from sweet potato weevil. DDT applied at 
5 pounds of active ingredient per acre iti 182 gallons of water slightly inferior but 
significantly reduced the weevil infestations. The damage to the potatoes and stems, 
in all the treated plots was significantly less than that of the check plots. The 
insecticides for controlling the pest in order of toxicity were aldrin, endrin and DDT. 


81. The Use of Dassel-Tox for Ox warblc^fly (Hypoderma lineatum) Control 
in India. 


B. N. SON! and S. C. SRIVASTAVA, Izatnagar. 

Dasscl-Tox was tried for the control of Ox warble-fly {Hypoderma lineatum). 
This insecticide is a combination of Dieldrin and Derris (Rotenone). Because of 
the possibility of residues (Roth & John.son, 1955) the dressing of warble tumours 
is preferable. Dassel-Tox was found effective to the extent that even immature 
larvae were killed and absorbed in the body of the host. The treated bulls became 
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free from warble tumours in 32 days. Full grown larvae squeezed out after 7 days 
treatment were unable to pupate. This insecticide did not show any irritation to 
the animal and there seemed to be no detrimental effect on the skin of the host 
and is non-toxic. 


82. Changes in the Hydrogen-ion Concentration of the Digestive Organs of 
Leptocorisa acuta Thunberge. 

I). SRKKNJVASAM ajnl D. N. RAY CIIAUDIIURI, Calcutta. 

The alimentary canal of L. acuta consivsts of a foregut, a midgut divided into 
four regions and a liindgut divided into two. 

The present paper embodies results of preliminary findings in the changes of 
pH for salivary glands, saliva, fcjicgut, the different regions of the midgut aud 
hmdgut; the normal ainl attacked paddy grains. 

The pH of salivary glands and saliva is weak!\ acidic (6-0) while the insect is 
feeding and even after a lapse of 24 liours. Tlu^ pH of ioregut is >5-9<6*3, for 
first midgut >5-0<^6-l, second niidgut >5-l<G'2, third midgut >5-0<6*0, fourth 
midgut >4*8<6-0, first hmdgut >G-(J<7*0 and second hmdgut >()-3<7-0. 

A comparison of the pH of the different regions of the gut^ while feeding and 
6 hours after the feed, reveals that the forcgul and midgut are weakly acidic while 
the hmdgut is neutral; after 24 lioiirs the nmlgnt becomes modcralely acidic and 
the joregut and liindgut weakly acidic. 

Idirther stuilies in this field are in progress. 


83. Digestive System of Leptocorisa acuta Thunberge. 

D. SREKNIYASAM, vS. N. ROY CHOFHHHRY and 1). D. MUKERJI, Calcutta. 

The digestive S}stem of this species has not been toudied by any workers 
l)cfc:)re. The study of such system reveals tlifit it consists of the rostrum, the 
hypopharynx, the salivary syringe, the salivary glands, the fore-, mid-, and the 
liindgut. The labium is four-scginenled unlike tlnee in some other insects. Not 
much of difference is noticed m the mouth jiarts, liypoiiharMix and the salivary 
syringe when compared with oilier Heteiopleran insects. The foregut is also a>s 
usual while the iiiidgul can be distii^guished into fijur diffeicnl regions The junc¬ 
tions of the different regions are marked by valvular arrangements. The liindgut 
is aLso differentiated into two regions having a valve at the junction of the two 

From the cellular nature, it .seems tliat the first two regions of the niidgut 
are more for secretion than for absorption while the last two regions are only 
absorptive. Besides^ the fourth midgut is peculiar in having a number of pouch¬ 
like structures termed as gastric caeca by other workers. This fact also confirms 
the absorptive nature of the fourth midgut. 

The anterior part of the liindgut receives the malpighian tubules, the posterior 
part is further subdivided imperfectly into an anterior fusiform structure which 
may be termed as tlie rectum ami a narrow tubular anal canal. The rectum con¬ 
tains a number of rectal papillae. 


84. Tickicidal Value of Certain Insecticides in Animal Husbandry. 

S. C. vSRIVAvSTAVA and B. N. SONI, Izatnagar. 

Ticks are responsible for transmitting diseases to cattle and domestic animals. 
They are also responsible for damaging the grain side of the leather (Soni, 1839)* 
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The insecticides, Tic-Kil, Dieldrex and Dicldrin were tried for the control of 
Hylomma savignyi, naturally infesting the bulls. Tic-Kil was supplied to us by 
WJiorli Chcnnical Works tlirough I.C.A.R. Tic-Kil was sprayed as sucli whereas 
Dieldrex and Dieldrin were sprayed in desired concentration in water. It was 
observed that Tic-Kil was very effective in the control of ticks, and mgde the 
bulls tick-free in 3G hours of the treatment with 6-7 days as residual effect on the 
skill of the bulls, whereas Dieldrex and Dieldrin took 72 hours and 78 hours 
respectively with 0-()vS% to make the bulls tick-free with one day as residual 
elfccL, and took 49-51 hours and 49-58 hours to make the bulls tick-free respectivelv 
with 0-02% concentration with 3-5 days as residual effect on the skin of the bulls. 
So with higher concentrations of Dieldrex and Dieldrin, no appreciable imi>rove- 
ineiit in the effect ol the insecticide uas found. A gcjod number of ticks were 
found dead on the body of the treated bulls in blood-sucking position. While 
others found crawling on the body of the bulls died very shortly when brought 
to laboratory for further observations. All the insecticides were non-toxic and lias 
no detrimental effect on the skin of the hulls. Tic-Kil has very strong bincll, 
winch is intolerable during the experimental period. 


8.?. Hemoglobin and Erythrocyte Contents of Chicks Receiving Non-leihal Doses 
of Insecticides. 

H K. SRTVAvSTAVA, IT. C. vSAXICNA and J. C. SITARMA, Udaipur. 

Several of the modern synthelic organic insecticides are showing promise for 
Ihe control of external paiasites of poultry. An attempt has therefore been made 
ty formulate an nukx for ludging the normality of chicks by studying the blood 
picture wliieh is U'^iially affected by any change in the fluid matrix. Results oi 
such an investigatkjii are reported liere. 

Twenty-five dqy-old R.I.R. chicks were randomly distributed into 5 lots of 
5 chicks each, 'i'hey wTre fed a practical type of Tiasal diet, generally used on 
the State Poultry Farms m Rajasthan. After a period of 7 days, four insecticides, 
namely lUlC, Dieldrin, DDT, INralatliion, at levels of 25, 1*25, 35 and 40 ppm. 
respectively, were incorporated in the diet which formed the experimental rations. 
One lot received basal diet to serve as control. 

TJiree obseivations at 5*day intervals were recorded for the hemoglobin and 
erythrocyte contents of the cluck blood, which ivas taken from the brachial vein. 
Standard lechniques were used for both the determinations. The results showed a 
significantly lower lienioglobiii and erythrocyte contents of blood on account of 
feeding each of these insecticides. The hematological values for chicks receiving 
insecticides showed a faster decrease in tlie successive observations. Further inves¬ 
tigations on the entile lilood picture are in progress. 


86. On the structure and mechanism of the spiracular regulatory apparatus in 
Pantala (lavescens Fabr. 


G. T. TON API, Poona. 

A detailed and illustrated account of the structure and closing mechauisiii of 
the spiracles of Piintala flavescens Fabr. is given. It is shown, contrary to previous 
observations, (Krancher, 1884; Hassan, 1944) that the thoracic and abdominal 
spiracles have different types of closing mechanism. The two thoracic spiracles 
have an external lid type of closing iiiechani.sm while the abdominal spiracles are 
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provided with an internal lever compression closing device. The shape of the 
oc'dusor muscle of the thoracic spiracles is narrow niul elongated while that of the 
abdominal spiracles is broad and fan-shaped. 


87. Studies on the aquatic insect fauna of Poona—Part 11 (Aquatic Coleoptera). 

Cr. T. TONAPI, Poona. 

Collection and identification oi aquatic insect fauna of certain ecological habi¬ 
tats of Poona and adjoining areas lias been undertaken witli a view to determine 
their periodic'ity and bionoinics. Tlic aquatic Coleoptera of this region have not 
been studied tlioruughly in the past and very little is known of their composition, 
seasonal abundance and vaiiation. This paper being the second part of the report 
gives results of my spare time collection of aquatic beetles with notes on their 
liabitats. Topograplncal and meteorological considerations are included in the 
pai>er. It is noteworthy that many of these beetles e.g. Dtnentcs (Gyrinidae), 
Cybhlcr (J)ytiscidac) and other species representing Adejdiaga and llydiophilou^ 
(Hydropliihdae) representing Polyphagii show characteristic fluctuations. Attempts 
are made to correlate these fluctuations with the meteorological conditions. WJiile 
many of tin* specimens are still awaiting ideiitiiication some appear to be new 
records from this area. 


88. The respiratory currents in the tracheal system of Hierodula coarctate Westw. 

G. 'l\ TONAPI, Poona. 

The tracheal method of effecting gaseous exchange is one of the major 
hunting factors dctermiiniig llie size of insects ns a gnuip; since the amount of 
gas diffusion will bi‘ inversely proportional to the length of tlie trachea. However, 
an auxiliary mechanism exists, particularly in larger insects, m tlie respiratory 
movenieiUs performed by tlie abdominal muscles and these movements ventilate 
tJic main tracheae to produce respiratory currents of variable <lirection. The stiulv 
of these air currents and tacUas governing their direction in Hierodula coarctala 
West., constitute the subject of the present investigation, 'fhe rate and amplitude 
of the breathing movements are recorded. The activit> of the spiracular valves 
(lids) which IS controlled by an iiilernal inecliaiiism is also recorded. P^xperiniental 
results indicate that normally tJie thoracic .spiracles are strongly inspirators 
whereas the abdominal spiracles riro chiefly, but not exclusively expiratory and the 
last pair is very much so. This usual course of air current i.e. inward through 
the anterior spiracles and outward through the posterior spiracles is subject to 
some variations depending on, among others, such factor as carbon dioxide con¬ 
centration. The abdominal spiracles are capable of inspiration and this reversal 
of air current is limited in its duration. The anterior abdominal spiracles are 
indifferent in their function in as much as they contribute to the tidal air in whicli- 
ever direction the air (uirrent is passing. The significance of these changes in the 
direction of air currents is discussed in the paper. Effects of temperature, food, 
Carbon dioxide and nascent chlorine on the respiratory movements are pointed out. 


89. On the respiratory system of Hierodula coarctata Westw. 

G. T TONAPI, Poona. 

The paper gives a comprehensive and illustrated account of the morphology 
of the respiratory system of Hierodula coarctata Westw. The number, position, 
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anatomy and closing mechanism of the spiracles are described and an account of 
the system of traclieac and air sacs is given. liach of the thoracic spiracles is 
provided with an external peritremal lid and a single occlusor muscle. Abdominal 
spiracles are all alike with a difference in their size. Kach has a discrete peritreme 
with an internal movable lid to which are attached an occlusor muscle and a dilator 
muscle. The contraction of the former closes the spiracular opening, tli^ latter 
acts as its antagonist. Tlie mode of distribution of cepliahc tracheae forms a simple 
pntlern in this sptcics. A pair of longitudinal spiiacular trunks, dorsal longitudinal 
trunks, ventral longitudinal trunks are also present. These are interconnected by 
palisade tracheae, tlonsal and ventral commissines. Visceral branches are not 
strictly sogmetilal in their distribution. In addition, the ^\hole system is inter¬ 
polated with a developed and seginentally arranged system of air sacs, whose 
function is to increase the eflicieiicy of tracheal ventilation. The maximum 
nimiher of air sacs occur in the abdomen, and a comparatively smaller number in 
the thorax and head. 


90. Notes on termites of Delhi. 

II. S. VISIINOI, Delhi. 

I'ermites are found abundantly in Delhi and its environs. Pruthi (1939) and 
Vishuoi (1957) recorded a few species of swarming teimites only. During the last 
few years the autlior has Ijeeii able to collect thirteen species : Kalotennes 
bvesoni (nirdner, alales; Coptotennes heinii (Wasniami), alates, workers, soldiers; 
tlelewicrmcs sp. workers, soldiers; /Unitcr}}ics belli (Desiieux) workers, soldiers; 
Hremoterine<i panidoxalis Holmgren, alates; MiciOLOolcrnies bcesoni Snyder, 
workers, soldiers, hrachy^itorous females; OdontoLcnues, dchradiDit (Snyder alates; 
Odoniotcfines obesus (Raiiihur), alales,workers, soldiers; Odohiiolcnncs sp. alates; 
Microieimcs inyeopha^iis (Desneux), alates, workers, soldiers; Microtcrfucs obesi 
Holmgren, alates, Mioolonnet^ sp., alates. 

BioIogi(-al notes, and the nature and extent of damages caused by these 
termites have been briefly mentioned in the paper. 


91. The Skeleto^muscular Mechanism of the Male Genitalia of the Melon-fly 
Dacua cucurbitae Coq. (Diptera : Trypetidae). 

Md. ZAKA-UR-RAB, Aligarh. 

The genital-cuni-postgenit£il portion of the abdomen in Dacus cucurbitae Coq., 
IS highly distorted and reflexed under the abdomen. The sixth and seventh terga 
are membranously represented and are not atrophied, contrary to the observation 
of Crainpton (1942) who thought them to be absent in higher Cyclorrhapha, They 
are tucked under the fifth tergum to form the aedeagal pouch. The sixth and 
seventh sternites are closely connected with each other at their left side. The 
right arm of the seventli slernite is apioally connected with the hook-shaped, 
irregular, oightli sternite. The eighth tergum, regarded previously by Crampton 
(1942) as sternite, is situated anterior and adjacent to the syn-terguni of ninth and 
tenth segments, considered by Crampton (1942) as ninth tergum only. The syn- 
segment at its ventrolateral aspect bears the 'surstyli* which serve as clasping 
organs during copulation. The true pararaeres, thought to be suppressed in higher 
Cyclorrhapha by Snodgrass (1957), are present at the posterior end of the ninth 
(genital) sternum which is in the form of a ring. They are supplied by muscles 
from the anterior part of the syn-segment. The tenth sternite is very small and 
situated in the ventral membranous wall of the syn-segment, close to its posterior 



Section VU : Zoology and Entomology 


467 


end. The aedeagus is much elongated, coiled nncl ribbon-like. It arises from the 
posterior two-thirds of the ninth sternum and at its base bears the cruciform, basal 
sclerite. It rests in the aegeagnl pouch in coiled state. 


ARACHNIDA 

92. Recent trends in the Taxonomy of the family Phytoseiidac Behrl., 1913, 
(Predatory Mites) with new records and description of Species. 

K. vS. NARAY.ANAN ami R H. KAUR, New Delhi. 

Within recent years as a of tlie wide.^lirail use of organic insecticides, 

esjiecially chlorinated hydrocarijons, economic enlomologisls have observed a 
staggering increase in the iKipiilation of jdiyiojihagous miles that inKst agricultural 
crops and orchard trees. In the main, tlie reason for this has been the xlestruction 
of predatory species in tlie field that keep tlie phytophagous sspecics under check, 
as there is r.omc experimental evidence that the prerkitory s]x.*ch\s are more suscep¬ 
tible to these insecticides than the phytophagous ones. 

The family Phyloseiidae was tir^st reviewed by Nesbitt (1951) and the basis of 
si>ecific sepaiation adopted by him was based on that devised by Clerman (1948) 
which is mainly concerned with the setation of dorsal and ventral surfaces. The 
various genera eomprisiiig this family are separated by the chaelolaxy <>f the dorsal 
shiehl. But here again some eonfiisicm has ai’isen as various worker^ have taken 
different aspects of selal characters into consideration and we have yet to decide 
which one is more rational, reliable and least o]ien to errors of observation and 
misinterpretation, namely number, arrangement, nature, position or relative length. 

In this paper we liave taken these characters one by one and discussed their 
importance in the classification of Pliytosciinae. ICiiiphasis has also been laid on 
the iinportniice of some anatomical a’ul otlier minor cliaraetors that liave not been 
given the imi^ortancc by Acarologists that they deserve ruelusion of these 
characters in the taxonomy will bring out the mor[)hological differences more 
clearly between two closely related species. 

In addition some new records of species belonging to Phytoseiidac and Che3dc- 
tidae together with the description and a key to the world species of PhytosHus 
Ribaga have also been given. 


93. Ticks of the Genus Amblyomma occurring in India, together with a descrip¬ 
tion of one new Species. 

S. R. RAO, D. S. ITIREGAUDAR and V. vS. ADWAR, Bombay. 

All the ticks of the genus Amblyofmna, occurring in India have been listed 
and key to all species, including the one described here, has been given 
for identification. Amblyoitifna mudaliari, sp. n., collected from cattle at Madras 
closely resembles A. intigrum but differs from it in size, ornamentation of the 
scutum ill male and in the spur on coxa iv being much longer in male and broadly 
triangular with posterior angle rounded in female. A. mudaliari appears to be of 
rare occurance and its natural hosts are probably rodents whose tick fauna is not 
known thoroughly in India. 
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MOLLUSCA 

94. Molluscan Shells washed on the sandy beach at Suratkal, South Kanara. 

A. M. PATIL and M. OOPAIvKRKSUNA, Bangalore (S. K.) 

South Kanara dislricl has a long coast-line, where very little attempt has been 
mad(‘ by any Zoologist so far to survey the niarine fauna the area. i\ regular 
lerord of the fish, crustaceans, plankton, etc. is, however, maintained by the 
Dc'parlment of bisheries. Suratkal is about 8 miles north of Mangalore and has a 
tAvo-niile long stretch of sandy beach with a few rocky projections jetting into the 
sea. Rocks arc rather rart‘ all along the sandy coast-line of South Kanara District. 
This beach is strewn witli hea])s of molluscan shells washed ashore at several 
plac(‘s. About 77 differrem species belonging to 42 families have been lecorded in 
this investigation. Minolia bian^^ulosa (A. Ad.), Area poliila (Reeve) and Cliionc 
(ostclUfera (Adam and Reeve) are some of the' ^ erv abundant forms found on this 
beaeb. It also abounds hi minute gastropods whieli are being studied in detail. 


FISHES AND FISHERIES 

95. Studies on the Cytophysiology of the Pituitary Gland in relation to Reproduc¬ 
tion in Ophicephalus punctatus (Bloch.). I. The Morphology of the Pituitary 
Gland. 


D. K. Fk\DS()RK, vSaugor. 

Tlie morphology of tln^ normal pituitary gland in Ophicephalus pinulatub js 
described by selective staining techniques. 'I'lie juiuitary glanfl consists of ncuro- 
hypopliysis and adenohyi>opbysis. The jieiirob3’popb\sis presents loose nerve 
fibers, connective tissue, the ntiiroglui colls ami TTeriing’s bodies. Tlie briliiaiitly 
eohmred Gomoripositive fjbeas and granules aic seen in the neiin)liypopbvsis ami 
the infundibulum The nervous lobe enters the ailenobyph}sis and sjacads along 
its dorsal side. The pr(jadem)liypophysis is divided by nerve processes into man} 
parts and represents eytologically cromopbol>es, ackh'iplnls and a few brightly 
staining basophils. The meso-ademdiypophvsis shows deeply staining acidophils 
which are dorsal in p<jsition and are distingui.shed in a wcavy fashion. A few 
basophils are also found among the acidopliils. The basopliils are ventrally situated 
and can be recognised into two types by selective staining techniques. The ineta- 
adenohypophysis shows faintly staining basopliils and acidophils. The remarkable 
feature of this region is the presence of finger like processes of the nervous lobe 
and (he rich blood vascular supply. 


96. Skull of Notopterus chitala (Hamilton),. 

M. CHANDY and MADHU SUDAN SHARMA, Delhi. 

The skull of Notopterns chitala is elongated and laterally compressed. On the 
dorsal surface of the skull are five prominent ridges; two paired and one median, 
which are characteristic of Notopterid skull. There is a deep curvature on the 
dorsal surface lending a remarkable appearance to it. 

There are two large, oval, Literal cranial fontanelles formed of squamosrd, 
epiotic and exoccipital in the posterior side of the skull, A bundle of brush-like 
filamentous bones is attached to the posterior edge of the epiotic. The sphenotic 
fails to enter into the hyomandibula-cranium articulation. In the opercular series, 
the suboperculum is absent. Eight branchiostegal rays are present; of which the 



Section VII : Zoology and Entomology 469 

anteriormost is the smallest. The first two of them lie within the branchiostegal 
membrane and the third is attached to the lower edge of the ceratohyal while the 
rest are found along the external edge of the ceratohyal. None of the rays are 
attached to the epihyal. A pair of well ossified tendon bones are present on the 
lower surface of the hind end of second basibranchial. The gill-rakers are stout 
and strong with a number of villiforni teeth present on the ventral surface. 

Teeth are highly developed. Strong and pointed teeth are borne by maxilla, 
preniaxilla, palatine, entopterygoid, dentary and glossohyal. The presence of such 
great variety of teeth suggests that Notopterus chitala is one of the highly carnivor¬ 
ous fishes found in Indian freshwaters. 

Finally, it is interesting to note that there arc certain features present 
in Notopterus chUala which arc peculiar to primitive Isospondyl namely, the linear 
extension of teeth in maxilla, well developed circumorbitai bones and presence of 
orbitosphenoid and symplectic. 


97* The Food and Feeding habits of Mystus vittatus (Bloch). 

M. A. HAFKFZ and S. Z. QASIM, Aligarh. 

Analysis of the gut contents of Mystus viftatus (Bloch) was made both quali¬ 
tatively and quantitatively. Qualitative analysis revealed that the fish has an 
unrestricted choice of food. It feeds on a variety of animals and plants. The 
main food items are crustaceans, insects and their larvae, aquatic arachnids, algae 
and remains of higher aquatic i)lants. Crustaceans and insect larvae form the chief 
food of the fish as they occur abundantly and persistently throughout the period 
of observation. Their highest percentage was obtained in tlie month of Jul}". Fish 
scales, insect eggs, sand and mud were also seen in the guts. These organisms 
appear in restricted numbers only in some moiithvS of the year. 

Quantitative analysis showed that there is a seasonal variation in the rate of 
feeding. The intensity of feeding is low^est in the w^inter months and highest 
during the monsoons. 

The presence of a variety of food organisms suggests that Mystus vittatus feeds 
freely at all depths. 


98. Osteology of Wallago attu Bloch and Schneider, Part II. Osteology of the 
vertebral column and associated ribs, weberian ossicles and median fins. 

MRS. N. I. JOSEPH, Trivandrum. 

The paper gives a detailed account of the vertebral column and associated ribs 
in Wallago attu. The vertebral column consists of 73—75 vertebrae. The centra 
are typically amphicoelous. The first vertebra is fused with the basioccipital. The 
second vertebra is opisthocoelons. The complex centrum is large, amphicoelous 
and formed of the third to the fifth vertebrae; the spinous processes are confluent. 
The opisthocoelons second centrum, devoid of transverse processes, seems to 
function as an axis in relation to che first centrum which is fixed. This is the 
first record of an opisthocoelons centrum in Siluroidei and the author suggests that 
it is an adaptation for a mobile neck region which can at the same time withstand 
stresses and shocks. 

The weberian ossicles are the scaphinm, intercalarium and tripus. The dorsal 
fin consists of four radials and five fin rays. The radials are fused together 
distally for about 2/3 their length to form a thin laterally compressed bone. The 
anal fin is very long and consists of 7^93 fin rays seated on 79—93 radials and 
supported by 61--S3 haemal spines. The axonost is fused to the baseost; the distal 
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segment of the radial is well ossified. The last three caudal vertebrae support the 
caudal fin which is composed of a single epural, single dorsal free radial, a well 
marked iiroslyle, eight hypiirals and usually 24 fin rays. The epichordal lobe of 
iJie lin lias only four fill rays. 

There is much similarity in the nature of the transverse processes of the fourth 
vertebra, the articulation of the skull to the vertebral column, the fornf' and jxjsi- 
tion of the weberiaii ossicles and median fins in Ptotosiis and W, attii. This seems 
to indicate a close relationship betwx*en the families IMotosidae and Siluridae. 


99, The development of the osteocranium in Nerophis (Lophobranchii-Teleostei). 

K. M, KADAM, Bangalore. 

Seven stages m the <levelopmenl of the osteocranium of Nerophis have been 
studied. The doubiful hohiologies of certain bones, like the metapterygoid, the 
suborbital chain of bones aiul the poslleniporal have been <]iscussed. Tt is noticed 
that the metapterygoids, the nasals, the pariclals and the orbitosphenoids are 
absent. The snborbital scries of bones of otiicr teleost^, is represented b}^ a bub- 
orbital and a preorbital. Tlic post temporal is peculiar in that it forms a part of the 
])osterolntcial wall of llie auditory capsule The bony labyrinth of the auditorv 
capsule exliibits a single bony septum wdiicli is present in the ptcrotic bone,—a 
feature hitherto unrecorded in tlie syngnathids. 

Only a few bones, \v/., the prootic, the plerotic, the epiotic and the palatine 
are caitilage bones while the rest of the bones of the skull are either membrane 
or chondromeiiibranal bones. 


100. Effects of metabolic inhibitors on the oxygen consumption of goldfish 
acclimated to cold and warm temperatures. 

MADHU vS. KANUNf^O, Cuttack. 

Chddfish, Carassius auratns, were acclimated at 10® and 30®C. The oxygen 
consumption (Qo^) of the liver homogenate of cold-accliniated fish was higher than 
that of the warm-acclimated fish. The inhilnlions of oxygen consumption by amytal 
and antimycin, specific inhibitors of the cytochrome system for the electron 
transport, w^ere significantly higher in the cold-acclimated fish. However, carbon 
monoxide did not show any difference in the of both groups of fish.’ It has 
been concluded that a full complement of the cytochrome system operates in the 
liver of goldfish and that the energy trapping system coupled to cytochrome 
system is impaired causing lesser activity in the cold-acclimated fish. 


A note on the buccal cavity and alimentary canal of Barbus tor in relation 
to its feeding habits, 

O. P. KHANDRIvWAI.A, Naini Tal. 

Barbus tor which abounds in the lakes of Naini Tal is a carnivorous fish. It 
has been observed to feed voraciously upon the fries and fmgerlings of the mirror 
carps which has been recently introduced in these waters. This paper deals with 
the preliminary account of the structure of the mouth and certain other peculiarities 
of the buccal cavity and the alimentary canal which are co-related with the 
feeding habits of this fish. The mouth is not much protrusible, but the gap of the 
month is fairly wide on account of the presence of highly extensible rostral 
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ligament. The pharynx is provided with an elaborate masticatory arrangement 
which grinds the hard food before it pasvses on to the oesophagus. The intestine 
car be differentiated into four regions on tlie basis ol Us mucous folds. 


102. Studies on the accessory glands and testes of some Siluroid fishes, Part I. 

Heteropneustes fossilis (Bloch.)« 

P. V. NAIR, Agartala. 

Accessory glands (‘seminal vesicles* v\hich have been regarded by some authors 
ns homologous willi them) have l)een reported from fishes belonging to mainly the 
(robidae and the Bleiiiiidae. A study of the existing literature on the subject, 
however, shows that their existence is by no means common in fishes; but their 
presence in the siluroids has been generally overlooked. This paper, therefore, 
IS the first in a series in which the results of the investigations carried 
out at Baiiaras during the years 1951-1953 on the structure and possible function 
of the accessory glands and tlie testes of various siluroid lishes are being given. 

A full historical resume of the rep^jrts of similar structures made by earlier 
authors is incorporated in this paper. The paper mainly deals with the morpho¬ 
logical and liislological aspects of tlie testes, tlieir accessory glands, the spermatic 
ducts, the couihiits of the accessory glands and the uriiiogcnital papilla of 
Jlcteropiicusies fossilis. An attempt has also been made to give here a full account 
of the macToscopic and microscopic se«isoiial changes occuring in its testes and the 
accessory glands as observed at Banaras. This jiaper includes a discussion on the 
seasf)iial changes^ the nature of the secretion and its probable function. 


103. Studies on the accessory glands and testes of some Siluroid Fishes. Part II. 

Clarias batrachus (Bleeker). 

1> V. NAJR, Agartala. 

In continuation of the study undertaken on tlie male reproductive system of 
Siluroids, an attempt has been made to present here the resllU^ obtained on a 
detailed morphological and histological study of tlie different parts of the male 
reproductive system of Claiias batrachus. 

Unlike in the case of Hcieiopncustes fossiU'^, the testis of C'larun batrachu}^ 
is, as revealed by the histology of its different regions, divisible into three regions : 
fi) a purely seminiferous anterior region extending to nearly tw’o-thirds the length 
of the testis; (ii) a purely glandular ixxsterior regkm (corresponding to the 
accessory glands in Heteropneustes fossilis) forming nearly one-third of the length 
of the testis; and (iii) a very short, intermediate transitional zone, w^here 
the transition of the seminiferous tubules to the glandular follicles is evident. 
Further, the macroscopic and microscopic seasonal changes occuring in the 
glandular and the seminiferous regions of the testis, the mode of secretion and its 
nature, its probable usefulness to the fish and the arguments against consideration 
of these glandular structures as being homologous with the ‘seminal vesicles* or 
the ‘prostates* of higher vertebrates, have been discussed. 


104. Studies on the accessory glands and testes of some Siluroid fishes. Part 111. 
Rita rita (Hamilton). 

P. V. NATR, Agartala. 

This paper gives a detailed report of the morphology and histology of the male 
reproductive organs of Rita rita^ as well as the macroscopic and microscopic 
seasonal changes affecting them. 
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The paper reveals the novel and bizzare appearence of the testes of this fish 
iu as much as the i>osterior two-thirds of its length consists of bunches of translucent 
tubular adventitia attaclied to the spermatic duct and opening into it. Sections 
of the testis taken at different levels throughout its length has shown three 
hibtologically different regions : (i) an anterior, adventitia-free, spermatogenetic 

region extending to slightly less than one-third the length of the tegtis; (ii) a 
posterior glandular region bearing the tubular adventitia and extending to nearly 
two-thirds tlie length of the testis; and (iii) a short, intermediate transitional zone. 
The single tubular lumen of the tubular adventitia is generally lined by a single 
layer of secretory epitlielinm, which though columnar in the lx;ginning, suffers in 
height as more and more secretion accumulates in their lumen. The adventitia are 
covered by very thick coiinectve tissue coat. This connective tissue coat and the 
lumen of the tubular adventitia show seasonal cyclical changes, in their thickness 
and diameter respectively. In many of the tubular adventitia, their tip may show a 
small knob wliich lodges inside a seminiferous tubule or two. The seminiferous 
tubules, and, the spermatic and the speriiiiglaiid ducts have an unusually thick 
connective tissue coat. The urinogenital papilla of this species is i>eculiar iu 
showing a large number of blood sinuses in its substance which probably help in 
the erection of the papilla. The mode of secretion, the inetliod of replacement of 
tlie damaged secretory cells, the nature and probable usefulnes's of the secretion 
have been reported and discussed. 


105. Studies on the accessory glands and testes of some Siluroid fishees. Part IV. 

Mystus vittatus (Bloch.). 

P. V. NAIR, Agartala. 

This paper presents the observations of a detailed study of the morphology, 
histology and the seasonal changes (macroscopic and microscopic) of the male 
reproductive organs of Mysius viitaius, Allliough the testis of this fish allows 
regional histological differentiation into an anterior spermatogenetic, posterior 
glandular and an intermediate transitional zones as in Rita rila, it exhibits many 
structural differences from the condition obtained in Rita rita. As for example, the 
tubular adventitia of the glandular region of Mystus vittatus are not only fewer 
in number but are also made up of a number of glandular follicles in the place of 
a single tubular lumen of the former species. Each tubular advenlitium of M. 
vittatus looks very much like a miniature accessory gland of Heteropneustes fossilis 
without its conduits. The seminiferous region of the testis and its duct are very 
much similar to that of H. fossilis. As in the case of other siluroids described in 
the previous parts, the mode of secretion, the replacement of the collapsed follicles, 
the relationship of the spermatic and the spermigland ducts, their special features, 
the morphology and histology of the urinogenital papilla, tlie nature and probable 
usefulness of the secretion of the accessory glands are reported and discussed here. 


106. Studies on the accessory glands and testes of some Siluroid fishes. Part V. 

A comparative study of the male reproductive systems of Mystus aor (Ham.) ; 

Wallago attu (Bloch.) and Pangasius pangasius (Ham.). 

P. V- NAIR, Agartala. 

The need to understand the extent and magnitude to which the peculiarities 
observed in the male reproductive systems, described in the previous parts, are 
present in other siluroids prompted the author to study the morphology and 
histology of the male reproductive organs of Mystus aor, Wallago attu and 
Pangasius pangasius. The results are recorded in this paper. 
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As a result of these studies it has been shown that although a separate 
glandular region or a separate accessory gland did not exist in these species, 
IVallago attu shows a primitive development of tlie glandular tissue in connection 
with its testis, because the ei)ilhelium of its seminiferous tubules are partly 
spcrmatogenetic and partly secretory. Mystus aor whicli shows no trace of any 
accessory gland has its whole of the testis spermatogenetic except its short caudal 
portion which is sterile, beuig coniixised ot tubules similar to that reported by 
Salyancsan (1959) in Mystus sce)i^ghaUi. In Panga^iiis pangasius, the extensively 
developed tubular adventitia throughout the length of the testis are composed of 
vseminiferous tubules most of which soon after active spermatogenesis are seen to 
be made up ol a single layer of cuboidal epithelium. The conditions obtained in 
these fishes have been compared with those reported earlier in other siluroids. 
h'urther investigations on similar lines are in progress. 


107. On the sex*ratio determination and the size distribution in Barbus stigma 

(Cut. & Val.). 

BJSWANAITI MITRA and S. K. BRAHMA, Calcutta. 

The present communication embodies observation on the sex-ratio determina¬ 
tion and the size distribution in Barbus stigma (Cuv. and Val). The investigation 
is based on the collections during the period, January to December, a few years 
back. The important conclusions drawn from the observations are as follows : 

(1) There is preponderance of females over males except on one occasion. 

(2) Sex-ratio analysis of samples taken for twelve months, shows an overall 

1 : 1-73 male to female ratio. 

(3) The variation of sex-ratios in different months, tested by Chi-square, 

indicates no si.gnilicant departure from 1 :1 except on one occasion 
where the sex-ratio differed significantly from au even representation. 

(4) The males are significantly smaller in size than females. 

(5) The males are predominant in smaller .size group.s but females in larger. 

(6) The length groups above 11 cm. are only represented by females. 

108. Preliminary studies on the collection of Spawn, the nature of the trade and 

the condition of water of the River Hooghly at Chandernagore. 

BISWANATH MITRA, Chandernagore. 

Tire present paper relate.s to the knowledge of the .spawn collection, the nature 
of the trade and the condition of the water of the river Hooghly in the area of 
Chandernagore situated 22 miles away from Howrah station. This centre is on the 
river Hooghly and is well known for the collection of spawn. A description of 
the various aspects of the trade is given and the difficulties felt by the catchers 
are also pointed out. The condition of water (with special references to pH, 
temperature and turbidity^) is described on the basis of the data collected daring 
the season of collection and the study of the different conditions of the river-water 
during other seasons is being continued. The variations in pH and temperature 
recorded so far were G-l fb 7‘0 and 28-8°C to 34°C respectively. 


109. Studies on the maturation and spawning of the Indian Whiting (Sillago 
sihama, Forskal) from Karwar Waters. 

V. C. PADUKAR and D. V. BAD, Bombay. 

A detailed study of the ovary and its maturation in Sillago sihama from 
Karwar, an important fishing centre along the West coast of India, was made 
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during llie >cai 1950-51. Tlie nature of spawning of the fish has been determined 
on the basis of ova-diaiiieler measurements, on the lines indicated by Francis Clark 
(1939) in her sludis on the maturity of California Sardine. The data primarily 
includes examinatKjii of over 500 specimens collected from the Kali River Estuary 
Karv\ar, where the fish is femnd in abundance during the period—^June to October 
'^wbu'li marks the breeding season of the fish The maturation cycle Jias been 
htouglil out through iiionlhly si/e progression of ova as indicated by ova-diameter 
nieasiireineiits. The mature ova of *?. sihama measured from 0-57-0-80 nira. in 
diameter. The spawning has been found to take place over a short duration and 
only once during the season. The si/e of the fish at first maturity lias been 
approximately fixed at 240 mm. in total length, whereas the largest female attained 
a length of 3v54 mm. 'I'lie number of mature eggs liberated in a single spawning 
has been found Ut vary over a wide range of lfifiLS2 to J()G130 in sizes of fisli ranging 
between 184 mm. to 340 mui. in total lengtli. The relation between the length of 
fish and the nuinber of ova produced lias been indicated as— 

p_(0.0000l817) 

where I'—^'fotal number of mature ova 

and -Tot.i! length of the fisli 


110. The Biology of Ophiocephalus punctatus Bloch. 

A. OAYYUM and S. Z. QASIM, Vligarh. 

Studies on the biology of Ophiocephalus punctatus Bloch include the following 
aspects. 

1 Food and lecdiiig habits. 2. Breeding. 3. Growth. 

'I'he f(X)d of the fish, as revealed by an analysis of its gut contents, consist'- 
•■of fislns, in.secLs and shrimps. I'bcst* organivSiiis are mostly consumed by larger 
fishes. Smaller fishes eat mainly cyc'Iops, daplinids and insect larvae. The food 
of tlic larval fish includes algae, proto/oans and Cyclops. 

Observations oii the maturity of gonads throughout the year indicate that both 
sexes mature and begin to spawni when they are just one year old. They measure 
approximately 13 cins. in length. Breeding season lasts from June to September. 
In the population, both the sexes occur in almost equal numbers. Size frcqucncv 
distribution of the maturing eggs in a ripe ovary shows two groups of eggs. These 
groups indicate that the fish spawns twice during the breeding season Fecunditv 
of the fish varies from 24fi4 to 7150. There is a parental care in this species. Both 
sexes have been seen to guard the newly hatched larvae. 

No evidence of age and growth was obtained from the scales and otoliths. 
Therefore, the study ot growth rate was mainly confined to the size frequency 
distribution. Distinct modes corresponding to first, second and third year classes 
can easily be distinguished from the size frequency histograms. Growth rate is 
relatively faster in the first year but in tlie older age groups it slows down causing 
an overlap in the size frt'quency liistograms. 


111. The toxic action of saponin extracted from Dassia longifolia (Linn.) (Mahua) 
oil cake on freshwater fishes. 

wS. Z. QASTM and T. P. VARwSHNEY, Aligarh. 

The saponins are plant substances mostly containing sugars. They are readily 
soluble ill water and have a marked tendency to form foams. They thus derive 
their name from Sapo meaning soap. Very little is known about ,^the saponins of 
Indian plants and practically no information is available on their properties. 
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The oil cake of Bassia loiigifolia (Maliua) yields about 22% pure saponin. This 
saponin has been found to be a virulent respiratory poison to all common forms 
tried so far. Small coiiceiitralions of up to *003% have been found to be lethal even 
to the hardiest species. The action of saponin is rapid and fishes die very quickly. 

The toxicity of Bassia Inogifolia oil cake has also been investigated. By using 
a range of concentrations it has been shown that -025% solulion is lethal to almost 
all common forms. Their survival time decreases by u^ing liiglier concentrations. 

The toxicity of saponin seems specific to fishes. Planklrinic Crustiicea e.g. 
Cyclops and Daphnids remain unaffected in coiiceiitrations which are lethal to fishes. 
Moderate quantities of saponin in solution lose their toxicity within 15-20 <lays and 
become totally innocuous to all fishes. 


112. Duration of breeding and frequency of spawning in some freshwater fishes. 

S. Z. (JAvSIM, A. QAYYUM and A. N. V, IJ. KUTTY, Aligarh. 

On the basis of oocyte diameter frequency distribution, the ovaries of fresh¬ 
water fishes can be roughly classified into three main categories (1) those which 
have a well marked single group of oocytes e g. Iletoopneustcs foi^silis (Bloch), 
Mystus viitaius (Bloch) and Mystus cavasiiis (Ham.), (2) those which have more 
Ilian one clearly defined groups e.g. Ojyhiccphalu^ punctatus (Bloch), (3) those which 
have oocytes of all sizes ranging from the smallest to the largest with no well 
marked batches e.g. Barbus tor pntitora (Ham.). On the basis of these conditions 
the duration of the breeding seasons and the differences in the spawning habits 
in various species could be determined. Fishes with one group of oocytes pre¬ 
sumably spawn once a year—their breeding season being short and occurring 
during a definite period of the year Clearly defined two or more stocks lead to a 
prolonged breeding season with an interrupted cycle of maturation and <leplction 
of gonads. Oocytes of all size with no well marked batches on the otlier hand, 
probably reveal a non-scasonal breeding. In such species Ihe productifiii and with¬ 
drawal of eggvS from the ovary seems a continuous process and the cycle can occur 
at any time of the year if the ('onditions for feeding and spawning are favourable. 

It is surprising to find such differences in the spawning behaviour among the 
freshwater fihes of the tropics and so far no clue has been <liseovered towards any 
general principle winch could explain these differences in terms of adaptive* advan¬ 
tage to the species. 


113. The Measurement of Carbon Dioxide Produced by Air Breathing^ Fishes and 
Evidence of the Respiratory Function of the Accessory Respiratory Organs. 

S. Z. QASIM, A. QAYYUM and R. K. OARG, Aligarh. 

In an apparatus designed to measure the amount of carbon dioxide produced 
by the air breathing fishes, several series of experiments were carried out. Fishes 
were kept in an empty air tight flask and the air contained in the flask was removed 
by means of a vacuum pump. Carbon dioxide free air was then paSsSed in the 
flask and the fishes were allowed to respire in this medium over a definite length 
of time. The total amount of carbon dioxide produced by respiration was finally 
evacuated from the flask through TJ tubes containing CaCl^ and KOH. The weight 
c^f the latter being carefully determined previously. The increase in weight in the 
KOH tube gave an index of the COj* produced during respiration. 

The respiratory process of the following three species was investigated: 
(1) OphicephaJus^punctatus (Bloch). (2) Clarias batrachus (L.) (3) Heleropnuestes 
fossilis (Bloch). O. Punctatus which possesses paired pharyngeal diverticula as 



476 


Proc. 47th Ind. Sc, Cong. : Part III: Abstracts 


organs of breathing air, produces the least quantity of CO* (mean wt. of CO, 
produced per unit wt. of fish in 6 hrs. being *.001005 gms.). In C. batrachus and 
//. fossitis the production of CO^ is relatively higher. Both these species possess 
opercular lungs. The differences in the CO, produced between the three species 
hill in cIo'..e agreement with the structural complexities of their accessory respi¬ 
ratory organs. • 

The rate of production of CO, in all the three species decreases in relation to 
lime. After 24 hours most of the fishes become moribund but soon recover when 
kept in aerated water. 


114. On the occurrence of Adenoma in the Gill Regions of a Trout Salmo ferio. 

II. h. SARKAR, Delhi and R. DUTTA CIIAUDHURI, Calcutta. 

'fhis paper deals with the morpho-histology of a tuniourous outgrowth, the 
adenoma in a trout, Salmo ferio, collected from Nninital lake. Two unequal 
tumours have been situated vcntrally on both the sides of the isthmus near the 
branchiostcgal membranes. The outgrowths, one on each side, enter the gill chamber 
and penetrate the gill filaments of the last two gills. The tumours have been 
observed as sessile, polyp<)id mass with smooth and intact mucosal surface. Gray, 
homogeneous small cystic areas are seen internally after cutting the tumour into 
two halves, 'J'he tumour is formed of multiple acini which are narrowed tortuous 
channels lined by cuboidal cells arranged in a single layer on a very delicate 
stroma. The nuclei of the cells are round or oval, hyperchromatic and centrally 
placed; mitotic figures are absent. The tumour under discussion is supposed to 
have originated from the cells in the mucous membrane of the .gills Iiaving 
embryonic potentialities. 


115. On the absence of ventral and anal fins in two Carps Cirrihina mrigala 
(Ham.) and Catia catla (Ham.). 

H. h. SARKAR and N. K. KAUvSHIK, Delhi. 

This communication records the absence of the pelvic fins in a Cirrihina mrigala 
and the anal fin in a Catla catla, collected from the market and from a local pond 
respectively. After the dissection it was observed that the pelvic girdle was also 
completely absent in Cirrihina mrigala while in Catla catla only a proximal piece 
of radial bone was located. The probable causes of the absence of the fins and 
bony elements have been discussed. 


116. Structure and interrelationship of air bladder, Weberian Ossicles and internal 
ear in Mystus (Osteobagrus) Seenghala (Sykes). 

H. I/. SARKAR and R. P. MATHUR, Delhi. 

The present communication embodies a detailed account of the structure and 
interrelationship of air bladder, weberian ossicles and internal ear in one of the 
commercially important silnroid fishes, Mystus {Osteobagrus) seenghala. 

The air blader is an elongated, heart shaped .structure with two deep constric¬ 
tions in the middle and with two sac like elastic swellings at the anterior extremity. 
Its internal cavity is divided by a “T” shaped septum into three compartments, 
one anterior transverse, and two lateral longitudinals. The weberian ossicles are 
made up of four bony elements,—the tripus, .scaphium, intercalarium and claustrum. 
The first three bones are interconnected while the last one is free. One end of 
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the posterior process of the tripus is attached to the anterior chamber of the air 
bladder while the other end rests on the lateral wall of the compound verbebrae. 
The free end of the horizontal limb of the scaphium is closely applied to the lateral 
atrial aj^erture of the sinus imparis on each side. The clanstrum lies closely applied 
to the ascending limb of the scaphium. The internal ear consists of utriculus, 
semicircular canals, sacculus and lagena. The ulriculus, sacculns and lagena con¬ 
tain the usual otoliths like lapillus?, sagitta and asteriscus respectively. 

These organs have been found to be interrelated in conveying the vibrations 
from the air bladder to the internal car and the mechanism has been described. 
The movement of the thin antero-lateral clastic walls of the air bladder is passed 
to the tripus which causes the movement of the horizontal limb of the scaphium 
against the lateral atrial aperture in an inward and outward direction. This nets 
on the perilymph and is passed on to the endolyinph of the sinus imparis. The 
endolymph stimulates the sensory part of the ear and thus brings the stimulus 
to the internal ear. 


117. Fish Fauna of Bhopal Upper Lake. 

DEKN DAYAL SONI, Bhopal. 

I'lie fishes were collected from the Bhopal upper lake in the irontli of Jan., 
19S9. The upper lake is separated from the lower lake by Kamla Park Road and 
is fed by a tributory of Betwa River. The lake is fairly large, oligotrai>hic type 
with large amount of cold greenish water. In this season the average depth of 
the banks is 5-2, The findings of Ophioccphahis and Bclone cancila wxre also 
observed in abundance towards the banks of the east-west side in the muddy areas. 
Fingcrliiigs of the Rabbora, Laben, Barvtis wcic found in abundance ui the month 
of July. The number of genera and sj^ecies belonging to different families is ns 
follows : 

Family Cvprinidae 12 genera 19 species. Family Siluridae 7 genera 7 siiecies. 
Family Clupeidae 1 genus 1 species, Family Notnplcridae 1 genus 1 species, Family 
vScombresciclae 1 genus 4 species, Family Opliiocephalidae 1 genus 4 species. Family 
Nandidae 2 genera 2 cpecies. Family Rhyneliobdcllidae 1 genus 2 species, Family 
Percidac 1 genus 1 species, Family Gobiidae 1 genius and I species, F«amily Muglidae 
1 genus 1 species. 


118. Morphology of the skull of Barbus Tetrarupagus (Day). 

DEEN DAYAL SONI and JOSEPH FENN, Bhopal. 

In Barbus telrarupagns tlie upper jaw of the skull is foimed by the preinaxil- 
larics and the jaws arc toothless. The ethmoid region consists of nasals, ccto- 
ethmoids and lacrymals, and a dorsal median bone like rostrum, mesethmoid and 
veiitrally placed vomer. The rostral spine is connected anteriorly and posteriorly 
wn'th the premaxilla and mesetJimoid. The orbito-teinporal region consists of dorsal 
fiontals, and alisphenoid bones on either side. The orbit is completely surrounded 
by the orbital bones. The post-temporal bone connects the skull with the pectoral 
girdle. The occipital region consists of four occipital bones encircling the foramen 
magnum. 

The splanchnocranium consists of five pairs of visceral arches, apart from man¬ 
dibular and hyoid arches, and three pairs of branchiostegal rays. The first three 
pairs of visceral arches are complete, the fourth pair is represented by two dorsal 
and one ventral elements. The fifth branchial arch consists of only curved, stouts 
ceratobranchials. 

Ill—«1 
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119. The study on the Afferent Blood Vessels in Callichorus bimaculatus. 

DKi^N DAYAAIv SONI and RAJ KUMAR GAUR, Bhopal. 

In CaUichoroiis bhnaculalus (Ham. Biich ) a small median blood vessel arises 
from the ventral aorta, which immediately gives off third and fourth afferent blood 
vessels of both sides. Thtse blood vessels directly enter the third and fourth gill 
arch. Rurther the ventral aorta gives off a medium ventral blood vessel which 
connects the first and second afferent blood vessels in .the mid ventral line. The 
first and second afferent bh)od vessels arise from the anterior region of the ventral 
aorta and directly enter the first and second gill arch. 


120. Pituitary Gland in Triploid Fish. 

H. SWARUP, vSaugor. 

The gonad differentiation in the experimentally produced triploid Gai,tcrostciis 
aculcaliis (L.) was very iniicli didajn'd and llie adulls showed their gonads to be 
almost vStcrilc. The pituitary glands of these fishes are studied and a comparison 
made wath those of normal fish. It is shown that the size of the individual cells 
in the triploids is larger though the number of cells per squjtre ;ai^a is smaller 
as compared with the size and number of similar cells in the normal fish. The 
nenrohypopliysis extends into the meta-adenohypophysis by a large trunk and 
its nerve processes surround the group of cells of the meso-aBenohypophysis dor- 
sally. The pro-adenohypophysis cannot be distinguished into clirornophilic and 
chromo|yiobic regions as is the case in the normal pituitary. The meso-adenohypo- 
•ph ysis oci'iipirs a central position and consists of oval acidophils, a few typical 
basophils and chromophobes. The cells of this region are larger than those of other 
parts. The basophilic and acidophilic granulation can be observed in the Eanic 
cells of the tneso-adenohypophy.sis. 


121. Collection of Major Carps Spawn, Fry and Fingerlings in Gwalior Division. 

R. P. TUPI and R. K. MRTTRA, Gwalior. 

Gwalior division which is blessed with tlic Gangetic water-shed pos.sesses all 
the valuable carps i.e. Rohu [Labco rohita), Narain {Curhlma mrigaJa), Bnwas 
{Catla catla), Calbasu (Labco calbaui). These fi.shes breed in natural spawning 
grounds and reservoirs of the division. The paper deals with the variable condi¬ 
tions in which spawn, fry and fingerlings are available and their methods of collec¬ 
tion. Eggs 4 to 5 mm. in size are collected from the breeding ground by 4 ftx3 ft. 
rectangular net made from 2 nim. round meshed cloth and by 12 ft. long shooting 
nets. Hatching is done in double walled happas. Fry and fingerlings 25 to 150 mm. 
in size are collected from reservoirs by 50 ft. x 10 ft. rectangular nets made from 
2 mm. round meshed cloth from the marginal areas. Fingerlings are also collected 
below the pick up weir constructed across rivulets where they congregate when 
water over-flows. Here collection is done by cast nets of to 14" mesh (diagonal) 
and small bag nets of mesh (diagonal). It has been concluded that pure spawn 
of major carps is found if collection is made from the breeding ground itself. 
2, Extra aeration or flow of water is not necessary for successful hatching if eggs 
are placed in a single layer. 3. Reservoirs where breeding of carps takes place, 
offer f» great scope for collection of fry and fingerlings from there itself. 
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122. Bacteria associated with Prawns preserved in ice. 

N. K, VKIvANKAR, Mandapam. 

A number of bacterial spp. isolated from the muscle of prawns preserved in 
ice are described. Prawns landed at Mandapani (Palk Bay) and at Cochin on the 
West Coast, belonging to dilterent spp. W'ere used in these studies. The bacteria 
are tentatively divided into six groups. Gram negative asporogenoiis, acliromic, 
coccoid or coccobacillary^ iioii-motile organisms were predominant. Achroniic, 
Gram negative, nonsi>oriii usually motile, rods vviih pidar flagellation were next 
ill abundance. Gram negative large spherical organisms, inert in biochemical re¬ 
actions, were present tc; p. considerable extent in the Codnii prawns; these do not 
resemble any described spp. in Bergey^s Manual. The flora also included Flavo- 
bacterium, Rlicrococcus and a number of clher lu’scellaneous types. None of the 
bacteria produced gas from sugars though some produced acid from dextrose aud 
a few from lactose also. A few' produced h^diogeii sulphide and indol. Fcrineii- 
talive ability was more coinmoii in the Maiidapnm slrams. 

The problems encountered in the identification of bacteria from marine sources 
are discussed and tlie need for iiiaiidaining Ivixi cultures of marine liaclcria in order 
to facilitate taxonomic studies which are ueceSi.ary for an adequate clasi>ilicatioii 
of these bacteria, is stressed. 


123. The use & B. Compound Alamask C.P.M-X to prevent Malodour In 

the fish processing industry. 

A. G. VASA VAN, Calicut. 

Offensive odour associated with the fish processing industry is a source of 
nuisance both to those asstK-iated with the iiiudstry and the general public. The 
odour can be removed by (I) Reodouration or perfuming, (2) Counter-action, 
(3) Cleauliriess and (4) Washing. 

The use of M & B Cuiiipouiid Alamask C.P.M.-X was tried for counter-acting 
and reodouration of the malodour present in fish processing plants and places 
where fresh or dried fish is handled in bulk. A 4% solution water miscible Alamask 
C.P.M-X w'as sprayed in control spots in Fish Curing Yard, Prawn Processing 
centre. Cold Storages, B"ish Meal Plant and on trial consignments of partly spoiled 
fish and salted fish. TJie resultant odour w'as observed by a selected group of 
six people and their opinion recorded. The offensive odour of fish is found to be 
almost completely masked by pleasant smell of the Alamask compound and the 
fragrance of the compound prevail for 3 to 4 hours. The use of this compound 
for fighting the 'smell nuisance’ in the railways is suggested. Further experiments 
using different ranges of this compound are in progress. 


124. Experiments of preservation of oil Sardines (Sardinella longiceps) by quick 
freezing. 

A. G. VASA VAN, P. GANGADHARAN and V. PADMANABIIAN, Calicut. 

The preservation of oil sardines (Sardinella longiceps) is a difficult problem 
due to the high percentage of fat which deteriorate in frozen, iced or cured 
storage. In our experiments oil sardine samples of fairly high fat content (50% 
on M.F.B.) were packed in waxed cartons aud quickly frozen at -40®P in 
(1) Water and (2) A solution of 0*05% ascorbic acid. They were stored at 0°F 
and periodically glazed in water and ascorbic acid solution (0-05%). Monthly 
observations were conducted and samples tested for total viable count on sea water 



480 


Ptoc. 47lh Ind. Sc. Cong. : Part III : Abstracts 


ogar and analyi>ed for moisture, fat, acid value and peroxide value. The results 
indicate lliat saijji)Ies frozen in water can remain in good condition for four months 
and those frozen in ascorbic acid solution for six months. Since this is a sufli- 
cicntly long storage life for a fish of highly perishable nature like oil sardines, 
there is scope for large scale preservation of this fish by quick freezing. 


125. Studies on the Manufacture and Preservation of Prawn Pickle. 

A. G, VASA VAN, R. SAROJINI DISVI and SATHYAVATHI TIMOTHY, 

Calicut. 

Chemical and bacteriological changes occurring during the storage of prawn 
pickle made according to a recipe adopted in Fisheries Technological Station is 
studied. 

The pickle remained in good condition even after 4 nionlhs and its nutritive 
value is practii^ally unaffected. The flavour of the pickle remained the same and 
there was no growth of Halotolerant organisms. The content of acid tolerant 
organisms was also very low. The pll which showed a slight initial rise remained 
steady afterwards. Tlie net acidity was also w'ell above the spoilage point. 


126. Studies on the Seasonal Variation in the Fat Content of Indian Oil Sardines 
(Sardinella Longiceps). 

A. G. VASAVAN and I\ GANGADHARAN, Calicut. 

The seasonal variation in the fat content of Indian Oil Sardines (Sardinella 
,longiceps) was invesligaetd over a two year period. 

A peak was observed in October-Decemher and this can be attributed to the 
intense feeding activity of the fish due to abundant plankton in the post-monsoon 
period. liarly in the season the fat conlenl is very low since the fish abstain from 
feeding activity during the spawning season which coincides with the starting of 
the fishery. After December the fat content gradually goes down and by June-July 
it reaches the minimum. 

Smaller sizes show low fat content since they are in a rapidly growing condi¬ 
tion and as such do not have much of reserve fat. The critical length beyond 
which there is little increase in fat content is in vicinity of 16 cms. 

The knowledge of fat content in different size groups of Oil Sardines during 
various seasons is important in planning tlie preservation and processing of the 
fish. Further work on these lines is in progress. 


AMPHIBIA 

127. On the Diet and Feeding Habits of the Common Toad, Bufo melanoitietus 
Schneid. 

B. K. BEHURA, P. K. DAS, Miss P. MOHANTY, Cuttack 
and G. S. GHOSH, Puri. 

One hundred and forty-four adult Bufo melanostictus Schneid, were captured 
in two localities of Cuttack during May and June, 1959 and the stomach colnlents 
examined. The female toads, seventy in number, varied from 3-85 cm. to 10-2 cm. 
in length with an average of 7-6 cm., while, the males 74 in number, ranged from 
S-2 cm. to 9-0 cm. with an average of 7-2 cm. 
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Five stomachs were empty. lu seventy-nine stomachs were 340 adult beetles 
of which sixty were Bruchus chinensis 1/., and four larvae; in two stomachs four 
adult peiitatoniids; in sixty-four stomachs 340 adult diptera, fifty-jiiiie maggots 
and a large number of eggs, a single stomach containing eighty specimens of the 
common house fly; in 92 stomachs 1,905 ants; in 29 stomachs 31 adult Orthoptera 
of which eleven were Periplaneta americmia and one Cryllotalpa africana K., 12 
nymphs and one egg case; in fifteen stomachs twenty-two earwigs; in three 
stomachs three Thysanura; in three stomachs three Isoptera; in two stomachs two 
adult moths and a larva; in ten stomachs ten spiders; in fifteen stomachs nineteen 
centepedes atid five millipedes; in a single stomach a dragon fly; in one stomach 
a Collembola; in one stomach a Crustacea and in two stomachs were two gastropod 
shells. 

Eleven stomachs contained moulted skin of toads, two stomachs each contain¬ 
ing an entire bundle of moulted skin; forty-two stomachs had sand particles and 
small pebbles; 4 stomachs pieces of charcoal and coal; fifty stomachs dry or green 
vegetable matter; eight stomachs ten pieces of feather; two stomachs two pieces 
of thread; a single stomach a piece of paper; twenty-one stomachs paddy and 
paddy husks; one stomach a grain of wheat; five stomachs rice; one stomach 
lit rice; a siiij^e stomach a brinjal seed; four stomachs fourteen chilli seeds and a 
single stomach two leaves of horse radish (Monnga), 

Fifty-two nematodes were recovered from twenty-eight stomachs. 

The feeding habits of B. melaiiosticlns are discussed. 


128. On the oesophageal artery In Bofo melanesticiua Schneid. 

G. S. GHOSH, Puri. 

The first, of the three branches of Occipito-vertebral artery, on such side, in 
common Indian toads, Du/o nielanostictus Schneid, conics to the rescue of supply¬ 
ing the oesopliagiis, in as much as the solitiiry left Oesophageal is quite insuffi¬ 
cient to feed the whole of it. As such, the conventional nomenclature of Occipito- 
veitebral should be changed to Oesophageo-occipito-vertebral, its branches to 
oesoiJiagus as anterior oesophageal and the solitary oesophageal directly from the 
Systemic as the posterior oesophageal. The normal distance between the root of 
the subclavian and the posterior oesophageal is approximately twice that between 
the latter and the union of the systemics. The anterior one-third of the oesophagus 
is supplied by the anterior oesophageal, the middle one-third by the first branch 
of the posterior oesophageal and the posterior one-third by the second branch of 
the latter. The occurrence of the posterior oesophageals in pairs, is concurrent 
with that of a similar pair of anterior oesophageals. The absence of posterior oeso¬ 
phageal on the right side follows the prominence of the right anterior oesophageal 
and vice versa. 


129. A Technique for the Dusection of the Nervous System of Vertebratea. 

G. S. GHOSH, Puri and B. K. BEHURA, Cuttack. 

For morphological studies of the brain of vertebrates, the skulls can be decal¬ 
cified if the severed heads of the specimens are treated with a solution of 4% 
formalin 25 parts, 70% alcohol 60 parts, cone. HCl 10 parts and 4% KOH 6 parts 
for periods given under : 

Toads and frogs—24 hours; Lizards—48 hours and mammals (guinea-pigs)— 
72 hours. The heads after treatment are washed in 70% alcohol saturated with 
lithium carbonate and then can be left indefinitely in 70% alcohol for dissection 
according to convenience. 
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Ill order to trace tlie origin and distribution of cranial and spinal nerves as 
well, entire specimens or in part after treatment in the above manner are treated 
with a solution of glacial acetic acid 10 parts and 70% alcohol 90 parts for periods 
varvnig from 24 hours to 72 hours depending on the size of the specimens. The 
treatment makes the nerves clear white which are easily traced out. 

If tlie specimens are first treated in acelo-alcohol and then in the decalcifying 
fluid, better results are obtained with regard to the clearing of the nerves, but the 
liver, spleen and gonads become extremely soft and delicate. 


130. On the Presence of Specialized Tissue in the Heart of the Frog Rana Tigrina 

SATISII CHARAN MOWAR, Bhopal. 

The presence of impulse initiating and conducting structures in the amphibian 
heart has been confirmed. Sinuatrial node and atrio-veiitricular bundle are present 
at the interatrial septum at its cephalic and caudal ends respectively. The inter¬ 
atrial septum has been regarded as the i^athway for the conduction of the contrac¬ 
tion stimulus from the sinuatrial node to the atrioventricular bundle. The atrio- 
\ciitricular bundle has been regarded to be responsible for transmilting the con¬ 
traction impulse to the ventricle. 


REPTILIA 

131. Studies on the Arterial System of Varanus monitor (Linn). 

S. P. BIIATNAGAR, Bliopal. 

The arterial system of rara»M.s* mouilor has been thoroughly studied and its 
detailed account is given. Some important facts have been observed. A carotis 
primaria is present. The arteria carotis communes gives off seven factors. The 
arteriae lingualis are two—an anterior and a posterior. The arteria carotis externa 
is comparatively less developed. The arteria carotis interna divides into an arteria 
stepedials and an arteria cranialis. The arteria craiiialis sends out an arteria cere- 
beralis into the cranium and an arteria palatinus to the roof of the buccal floor. 
The arteria epigastrica coumiunes arises from the carotis primaria. The right 
sysleiiiic arch is the continuation of the systerno-carotid lieyond the place of origin 
of carotis primaria. The left systemic arch arises from the ventricle on the right 
side of the systeiiio-carolid arch. The arteria epigastrica media is descril>cd. The 
arteria gaslrica arises not from the left systemic arch but exactly from the place 
where the two systemic arches unite to form the dorsal aorta. The arteriae parie- 
tales are fourteen to fifteen pairs. There is a single i>air of arteriae renales arising 
from the dorsal aorta between the two kidneys. The left arteria dorsolumbalis 
arises from the dorsal aorta wliile the right from the arteria iliaca communis. Each 
pulmonary arch on entering the lung divides into a ramus posterior and a ramus 
anterior. 


132. ^^Contribution to the Systematics, Distribution and Ecology of the reptiles 
of the Desert of Rajasthan, with special reference to the ecology of certain 
lizards**. 


K. C. DAVE, Jodhpur. 

Observations on the home range, territory and homing behaviour of spiny tailed 
lizard, UromasHx hardwickii Gray, the common brown spotted skink, Mabuya 
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macularia Blyth and the desert monitor Varatius griseus Daudin have brought out 
certain interesting features. The paper records for the first time in India the 
detailed investigations of this aspect of the desert saurians. These lizards do not 
wander about at random. Their cruising is always with some motive : to feed or 
to mate. Home range is e.stablislied by them in the same ecosystem, but may 
overlap different associations or biotic districts. 

Home range of Uromastix hardwickii Gray extends from 64 meters to 111 
meters. Mabuya macularia Blyth cruises from 23 meters to 47 meters, whereas 
Varanus griseus Daudin travels from 188 meters to 250 meters. 

The size and shape of home range varies in individuals. IMuclnation in home 
range of lizards is both diel and seasonal. The change in shape and si/e dei>eiids 
on many factors. The limiting master factors are food and mate. Home range 
of these lizards is shortest in Jnne-July {Uroina.',lix hardivickii Gray travels within 
an area of 64 meters to 70 meters^ Mabuya macularia Blyth moves up to 23 meters 
to 27 meters and Varanus griseus Daudin cruises a distance of 188 meters to 203 
meters) and the longest in April {Uromastix hardwickii Gray travels a distance of 
107 meters to 111 meters, Mabuya macularia Blyth moves as far as 33 meters to 47 
meters and Varanus griseus Daudin extends its home range from 243 meters to 
250 meters). 

Mabuya macularia Blyth does not defend any area in the home range. The 
spiny tailed lizard, Uromastix hardwickii Gray, however, defends the home site 
only. Female Varanus griseus Daudin defends a part of the home range during 
breeding season, particularly after laying eggs. A territory (8 meters to 19 meters) 
is e.stablislied by each female around the nest. Male rarunus griseus Daudin 
defends only the home site and the immediate area aiound itself, and so also a 
female. 

Homing instinct is very well developed in Uromastix hardwickii Gray and 
Varanus griseus Daudin. As compared to thc.se lizards homing instinct is Jess 
developed in Mabuya macularia Blyth. .About 9174 to 997o adult Uromastix hard¬ 
wickii Gray, 8074 to 8874 adult Mabuya maculaiia Blyth and 9074 to 99% VaianuS 
griseus Daudin occupy the same burrow under all conditions. In juveniles this 
instinct is less developed; 80% to 9374 juvenile Uromastix haidwickii (rray, 32% 
to 75% juvenile Mabuya macularia BIjth and 8-174 to 927o juvenile Ffljaniti griseus 
Daudin occupy the same burrow. 


133. The Skull of Indian Gharial, Cavlalh gangetieua (Gray). 

JAGADLSH PRASAD, Bhopal. 


Gavialis gangctlcus being the oldest of old living crocodile exhibits transitory 
cranial modifications of pedigral importance. The skull is typically lorication, 
degraded diapsidan, monitnostylic, tropobasic and amphikinetic in nature. A marked 
tendency towards the swift elimination of the upper temporal vacuity comparable 
to a condition met withifi Cynognathus, Theromorphs and modern lizards is worth 
recording. This obliteration is by way of the osseous ootic elements. There is 
a osteocranic processus anterior tecti, separate snpratemporal and postorbital, in> 
dependent vomerona,sal organ and septomaxillary, and orbitotemporal buttress and 
the temporal origin of the depressor mandibulae as Rhyncocephalian, Chelonian, 
Stegocephalian, Dinosaurion and Ichthyopsidan affinities in confirmity ‘with its 
persistent longevity. 
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134. Studies on the Osteology of the Skull of Python Moralue Morulas (Badome). 

PREM CHAND JAIN, Bhopal. 

The skull of Python m. moruliis (Badonie) exhibits unique contradistinctive 
features which single it out from oilier snakes. The ostcocranium typifieg ophidian, 
strcptostylic, platytrabic and ampliikinetic specialization. The architecture of the 
temporal space offers impressive illustration of a modified diapsidan variety. The 
nionocondylar occipital condyle is exclusively basioccipital in origin. There is a 
prominent parietal crest besides paired parietals forming a casque. The aborted 
prefrontal has absence of lacrymo-prefroiilal union. The processus nasalis of the 
preniaxilla delimits ihe nasals. Both septoniaxillary and vomeronasal sacs are 
distinct, a salient Salicntial feature. They arc significant in the uprising of the 
preorbital region of the skull movements. The members of the circumorbital series 
though compressed but entire and separate cranial entities. The lacrymal is distinct 
with a foramen lacrymale. The supraorbital arcli creates a little drift in the postu¬ 
lated pliylogeny of the group. The orbit coalesces with the temporal space as the 
temporal process of jugal is atrophied. There is a marked degeneration of the 
auditory app.aratus. The main cranial constituent of this region being a triradiate 
preotic beset with foramen rotunduni and ovalis with which the columella auris 
traverses. The persistent columella cranii and the synovial joint at the basipterygo- 
pterygoid is worth mentioning in attributing the skull kinctism. The splcnial is 
an additional bone in the mandibular ramii. The dentition is both acrodont and 
plcurodont. 


135* Studies on the Skull of Gonotodes Littoralis. 

PRVM CHAND JAIN, Jfiiopal. 

The skull of (jonolodcs littoralis presents a tripartite nature of ramiform niono¬ 
condylar occipital condyle. The processn-* anterior tccti is osteocranic. The parietal 
foramen lies in the centre of bivellcd fronto-parietal edge. The vomeronasal fonnania 
is posterior to tlie choaiiac. There is a distinct lacrymo-frontal luiioii and the 
supraorbital arch. The members of the circumorbital series are compact and 
reduced. The orbitotemporal biitrcss (orbital process of post-orbit + temporal process 
of jugal) separates the orbit. The temporal fo.ssa is embedded witliin tlie spacious 
supratempural vacuity. A inucronatcd remnant osseous element from the jugal 
reveal quadratojugal. The temporal ratio is variant. The auditory apparatus exhibits 
tympanic cup on the wingy expansion of llie quadrate. The extra-columellar struc¬ 
ture is prominent. A ptcrygoprevomeriiie continuity similar to that in Rhynco- 
cephalian persists. The pterygo-transpalatine projection meets the processus mes- 
setcricus of the coronoid. The crariiology illustrates advent features transitional to 
Icthyopsida, Rhyncocephalia and modern lizards. The skull is lacertilian, strcpto¬ 
stylic, inetakinetic, lro 2 :)obasic and modified parapsidan type. 


136. On the Presence of Atrioventricular Bundle in the Heart of Varanus Monitor 
(Linne), 


RAVI PRAKASH and RAJRNDRA SAHAI, Bhopal. 

Recent controversy with regard to the presence of specialized impulse initiating 
and conducting structures in the heart of lower vertebrates lias necessitated a 
re-examination of the conducting (connecting) tissue of the heart of a lower verte¬ 
brate. The minute anatomy of the tissue that connects the different chambers of 
the heart of Varanus monitor has been studied and described. Sinuatrial and 
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atrioventricular nodes are absent in the heart of Varanus. The atrioventricular 
bundle is the only specialized tissue that could be traced and described. The struc« 
lure and position of this bundle in the heart of Varamis suggests that like the 
bundle of His of birds and mammals, it is responsible for the transmission of the 
cardiac stimulus of contraction from atria to ventricle. Purkinje fibres and cells 
were observed in the atrioventricular bundle. 


AVES 

137. Histological Observations on the Oviduct of the Pigeon, Columba livia 
Gmelin . 


K. P. CHAKRAVORTT and J) 1\ SADHTT, Calcutta. 

This i>aper deals with the histological structures of different regions of the 
left oviduct and rudimentary right oviduct of the adult (laying) pigeon. 

In general, the histological structures of the reproductive trad of the pigeon 
lire similar to those of the fowl. 

Tubular gland cells in the corium of llie vagina, though absent in fowl, are 
present in the pigeon. Possibly this is related with the formation of outer shell 
cuticle and pigmentation of the egg. The lining epithelium of the uterus and 
vagina of the pigeon is composed of more than one layer of cells. Ivyniphocytic 
aggregates are present in all parts of the left and the right oviducts. There is no 
relationship in respect of the di^^tribulion of the lymphocytic aggregates in different 
regions of the oviduct. T/ympliooytes may give rise to the plasma cells. Absence 
of tubular glands in the right rudimentary oviduct may be caused by the failure 
of estrogen to infiiience the invagination of the surface epithelium. High vascu¬ 
larity of the oviduct seems to be in accordance with tlie high metabolic activities 
of the flying bird like pigeon. 


138. Significance of the Talate Index* and Orbito-Temporal Region in the Skull 
of Raj-Gidh of Bhopal, Sarcogypa Calvua Scop. 

JAODISH PRASAD, Bhopal. 

The craniology of Sarcogyps offers impressive illustration of a tendency towards 
retention of the more primitive features. Thus a osteocranic maxillopalatine, small 
and distinct basipterygoids with iuterarticular fibrocartilage connexions together 
with a separate vomer, parasphenoid (basitemporal) and hemiplerygoid to represent 
the pterygovomerine contact are unique specialization of this bird. From a com¬ 
parative stand point its palate structure is quite contradistinctive from other con¬ 
temporaries of the group. The fact that similar continuity of a complete set of the 
members of the circumorbital senes with lateral line.s to use os reference marks 
coupled with an aversion in the orbit coalesces with the temporal space in the 
occurrence of a well developed orbital and lacrymal projections and an aborted 
foramen retrotemporalis with a remnant elevated posterior arcade invariably exists 
irrespective of the i5erfe.ct and complete presence of the superior and inferior arcades 
and vacuities. They attribute to the archiac significance of Sarcogyps in evaluating 
its derivation and in determining the course of evolution followed after it. 

Ill— 62 
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139, Influence of Sex and Maturity on the Histologic Structure of Suprarenal 
Glands of Pigeon. 

D. SINHA, IRA RAY and A. GHOSH, Calcutta. 

Histological structure of adrenal glands in the mature and immature male and 
female pigeons has been described in details. 

Irrt'spectivc of the age and sex, the stroma is mainly composed of collagetious 
and reticulin fibres. Outer capsule contains various inclusions like, blood vessels, 
nerve ganglia, extrinsic ducts of gonads and cortico-mediiJlary patches. 

Glandular parenchyma consists of intermingled patches of interreiial and medul¬ 
lary tissvies. Relative percentage of cortex and iiKihilla measured by plauimetric 
method reveals a definite higher proi>ortion of the former in the adult pigeons of 
both sexes. Interrcnal : The peripheral cells of the interrenal tissue are larger 
with considerable amount of cytoplasm than the central cortical cells. In immature 
pigeons nuclei of the peripheral cells are also much bigger in size than that of the 
central ones. The mature pigeons, however, do not show any significant difference 
in this respect. The interrenal tissue is mostly in the form of chords with a double 
row of cells, while one ccdl-lhid: peripheral strands arc cpnte common in juvenile 
birds. In contrast to Miller and Riddled (1942) observations, no definite nuclear 
polarity is noticed in our material. Shrunken morbid cells with pycnotic nuclei 
are present both in the central as well as in the peripheral cortical strands. The 
presence of yellowish-brown pigments, presumably lipofusciu in nature, in the 
interrenal cells characterises the adult suprarenal glands. The pigments are smaller 
at the central strands. Medulla : The medullary cells of all groups of birds con¬ 
tain an intensely basophilic granular cytoplasm with the irregular oriented nuclei. 
Medullary palclies are intimately associated with blood spaces, 

Tlio probable significance of some intracapsular structures as well as the prob¬ 
lems irivtjlviiig cytf)iiiorpliisin, nuclear polarity, cytogenesis and pigmentation in 
the intenvnal tiv'^sne has been discussed. 


140. The Connecting Tissue in the Heart of a Chick Embryo. 

NAJMA YOUSUF and RAVI PRAKASH, Bhopal, 

The cardiac connecting tissue of 8-day chick embryo has been studied and 
described. Sinuatrial node, atrioventricular node and rings of "Purkinje like tissue*' 
have been observed. The atrioventricular bundle and the accessory atrioventricular 
mu.scular connections are absent on account of the slow rate of heart beat. The 
atrioventricular node is much more defined and distinct than the sinuatrial node. 
It is argued that in the latter stages of development the sinuatrial node would 
grow rapidly than the atrioventricular node to appear as a more distinct, prominent 
and well defined structure in the heart of adult birds. 


MAMMALIA 

141. Tracer Experiments in Small Mammals with Radioisotope Doses Equivalent 
to Man. 

R. BHATTACHARTT* STJBHAS R. BASU and FAZT/I? HOSAIN, Calcutta. 

Difficulties are encountered in a number of tracer experiments in vsmall experi¬ 
mental animals, such as rats, with radioactive isotopes specially when the dose of 
the isotope is used in equivalence to human subjects. It is necessary to measure 
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the radioactivity of small quantities of specimen samples, such as blood, urine, etc., 
which needs either the use of comparatively larger doses of the isotopes or the 
use of some moderately low level counting technique. In the present study some 
preliminary observations have been made on the thyroid function test with low 
doses, about 0*1 /zc per rat, of using an anticoincidence gas-low counter. The 

241h hour percentage of protein-bound iodine in plasma was estimated for eight 
normal rats which ranged between 25 56. 


142. On the Structure and Distribution of the Specialized Tissue of the Heart 
of Shrew, 


S. P. BHATNAGAR, Bhopal. 

The heart of shrew has been carefully studied. The structure and distribution 
of the specialized ti.ssue has been described. A sinoatrial node, an atrioventricular 
node and an atrioventricular bundle with its two branches have been located and 
described. All these structures are formed of “Jhirkinje fibres*’. These fibres were 
also observed in the walls of atria and in the interatrial septum, “rurkiiije fibres” 
are not present in the ventricles. The sinoatrial node is connected with the atrio¬ 
ventricular node by the ”Purkinje fibres”. The atrioventricular node is in free 
communication cranially with the muscle fibres of the interatrial septum while 
caudally witli the atrioventricular bundle. An atrioventricular bundle has been 
observed to be the only tissue to connect the atna with the veiitiicles. It divides 
into right and left branches which run along the respective sides of the ventrieulai 
septum. No multiple muscular connexions of Kent could be observed. It is held 
that the cardiac contraction impulse which originates in the sinoatrial node would 
be conveyed to the atrioventricular node through the “Purkinje fibres” present in 
the interatrial septum. 'J'he alriovcnlricular node will pass the impulse after the 
necessary delay to the atrioventricular bundle which would distribute the impulse 
by its right and left branches to the resi>ective sides of the ventricles. The myo¬ 
genic theory of impulse initiation and conduction has been supported. 


143. A Preliminary Report on Sweat Glands in Some Indian Cattle. 

P. G. NAIR and B. R. BP^NJAMIN, Izatiiagai 

Hair follicles, sebaceous glands, arrcctor pili muscle and apocrine sweat glands 
together form the ‘TIair Follicle units”. These structures have been described foi 
the first time in India in Mariana cattle and Kumarm-Hills bulls, with special 
emphasis on sweat glands. Preliminary quantitative studies showed that in adult 
Mariana cows the glands were 0-418 ± 0-027 mm. long and had a surface area of 
0-194±0-014 mm.* and a volume of 0-00555 ± 0-00055 mm.* The secretory surface 
was 2-6 times as large as the skin surface and the secretory volume was 7-45 mm,* 
per cm.* of skin. The glands were smaller but more numerous in the younger 
animals. The growth in secretory volume per unit area of skin appeared to be 
continuous from birth to adulthood while maximum secretory surface per unit 
area of skin was observed in heifers. 

Hill bulls had number of hair follicle units comparable to those in Marianas, 
but the sweat glands were very much smaller. 

The possible significance of these findings has been discussed. 
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144. A Preliminary Report on Sweat Glands in the Indian Water Buffalo. 

P. G. NAIR and B. R. BENJAMIN, Izatnagar. 

The “hair follicle group" of which sweat glands form a part has been described 
for the first time in Indian buffaloes. The sweat glands were typical^ npocrine 
glands shaped somewhat like a ground nut and there was alw'ays one to one rela¬ 
tionship between sweat glands and hair follicles. Hence the number of sweat 
glands could be ea.sily counted by counting the number of hair follicles. 

The glands studied were shglitly less than 0-4 mm. in length and slightly 
over 0-005 mm.* in size, on the average. Of the two regions studied, the cheek 
had 188 glands per cm.* of skm while the middle portion of the last rib liad only 
84 glands. The corresponding values for secretory surface per square centimeter 
of skin were 0-348 and 0-157 square centimetres respectively. 

These values suggest that if at all sweat glands have any thermoregulatory 
function, that function is very much less than m the case of Indian cattle. 


145. The time of emergence of the Pipistrelle. 

ISHWAR PRAKASH, Jaipur. 

Among all the bats, pipistrelles are the first to start their activity rhythm at 
dusk and the time of their emergence is very regular. A small colony oi Indian 
Pigmy Pipistrelle, PipislicUtis mimus glaucitlus Wroughton was observed during 
the years 19.56-1957-1958 at Jaipur, Rajasthan. The time of their first emergence 
from the roost was noticed and plotted against the time of sunset in various months 
of the year. The curve shows that the time of emergence of pipistrelle is <lircct]y 
governed by the time of sunset and accordingly to the intensity of twilight. All 
the three years the time of emergence in each month was constant. 

The writer had a novel experience on May 27, 1959. The pipistrelles, which 
were flying their characteristic flight, di.sappeared at 7-35 P.M. and did not reappear. 
Thi.s untimely disappearance was quite significant. At 8-00 P.M. Jaipur was hit 
v\ith a destructive, high speed storm. Similar incidents occurred on the evenings 
of 28th and 30th May 1959. The latter incidents confirmed relation between their 
disappearance and the storm. Can these pipistrelles be taken as indicators of 
Storm ? 


146. New Mammal records and Zoo-geography of Mammals in the Rajasthan 
Desert. 


ISHWAR PRAKASH, Jaipur. 

The Zoo-geographical studies show that certain mammals found in the desert 
of Rajasthan have affinity with those found in the deserts of the Palaearctic Region 
(Hetniechinus anritu^, Paraechinus micropus mlcropus, Taphozous perfotatus, 
Vulpes vulpes, Herpestes auropunctatus, Herpestes edwardsi, Felis libyca^ Mus 
musculus bactrianus and Merioues hurrianae); while others closely resemble the 
mammals distributed in the fore.sted areas of Oreintal Region (Pteropus giganteus. 
Megaderma lyra lyra, Rhinolophus lepidus lepidus, Macaca mulatto, Presbyth 
entellus, Boselaphus tragocamelus, and Funambulus pennanti) and some (Sunens 
muriiius sindensis, Antelope cervicapra rajputanae, Lepus nigrlcolUs dayanus and 
Felis chaus prateri) are endemic subspecies. 

The following fourteen mammals have been reported for the first time from this 
desert ‘.—Pteropus giganteus giganteus, Rhinopoma kinneari. Taphozous kachhensis 
kachhensis. Megaderma lyra lyra, Rhinolophus lepidus lepidus, Pipistrellus mimus 
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glaucillus, Scotophilus heathi belangeri, Fclis chaus prateii, Cervus unicolor, Bose- 
laphus tragocanielus, Lepus nigricollis dayanus^ Mus musculus bactrianus and Tatera 
indica indica. 


147. The Cranial Peculiarities of Oidelphs^ Opossum (Didelphya crosaicaudata) 
and Bandicoot (Peragale lagotie). 

JAGDISH PRASAD, Bhopal. 

A prominent cavum inleniasalc in Opossum and Bandicoot is remarkably inter¬ 
resting from phylogenetic stand point. It is comparable to the processus iiasalis of 
Saurians and os carunculae of inonotremes. The egg-denticle protuberance of the 
cavum internasale are the vestiges of oviparity. In Bandicoot a seperate interparietal 
with remenant interparietal foramen lias been observed. The occipitosphcnoidal 
region presents a median ossification. The foramen rolundum atrophies. The stapes 
are serrated and perforated. The orbito-temporal confluence is distinct. A sulcus 
cartilaginous Meckelli exist on the mandibular rainii. The Didelphiaii craniology 
reveals several features of reptilian origin. 


148. The skull of an Indian Hyaena from Vaisali. 

JAGDlvSIT PRASAD, Bhopal. 

This is the first complete skull of an Indian Hyaena to be exhumed from an 
excavated site. The skeletal remains are fairly well preserved and complete and 
come from the stratified deposits of Vaisali-Chak Ranidas, assignable to circa ^>00 
B. C. The skull measure IGO m.ni. in length. In view of the extensive modifica¬ 
tion of the upper cariiassial it is estimated that the animal is fully grown ranging 
between 2^2 and 3 years in age. The upper molar is reduced to a thin strip trans¬ 
versely placed and sharp on inner sides. The enormously dilated pelvis gives an 
impression that the individual was of female sex. The Zoogeography covers Central 
Africa and South-East Asia. The cranial peculiarities which diflerentiate it from the 
modern hyaena are.— 

1. Broad skulled and shortened zygoma. 

2. Large coronoid process of the mandible. 

3. Philarged fourth premolar tooth with protocone and rudimentary ectosyle, as 

a saber tooth adaptation. 

4. Weak mastoid process and orbito-temporal confluence. 

5. A tympanic bulla without rudimentary inlcrnal septum. 

6. Strong jugal and the presence of Jacobson’s organ. 

7. The upper carnassial possessing three outer cusps and an inner cusp, 

8. Mandibular suspensoriuin occurring along with gelenoid cavity. 

9. The condylar foramen located behind the foramen lackrum poslirius. 

10. Dental formula is :—i 3/3; c 1/1; p 4/3; m 1/1. 

It is distinguished by an additional premolar in the upper jaw. 

The architecture and disposition of the skull bones reveal that this species is a 
transitory phase of phylogeny. The fact is that contemporary hyaena like the one 
in question existed as a transitory form to account for the admixture of features 
common to Civet and hyaena, prior to the final descent of recent hyaena materialized. 
The persistence of saber tooth adaptation as vestiges of forerunners is worth 
mentioning. 
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149. Laryngeal Skeleton and Musculature of Hemiechinus HemieehniuB AuritM. 

D. R. SHARMA and K. K. VRRMA, Lashkar. 

'I'liis paper deals with the cartilages and the intrinsic muscles of the larynx of 
ihe Indian hedgehog, liemiechitms auritus. The thyroid cartilage is C-shapgd and 
opeiii, dorsallv. 'fhe articulation between its anterior cornu and tlie tliyrohyal is a 
syncliondro.sis. The posterior cornu, on the other hand, is attached to the lateral 
surface of tlic cricoid cartilage by means of a ligamentous structure. The* broad dor¬ 
sal lauiina (>f the cricoid is characterised by a keel from which the M. crico-arytenoi- 
(leus dorsalis partly originates. The paired arytenoids are triangular elcnients 
situated on the anterolateral edges of the lamina of the cricoid. The entire skeleton 
of the larynx is carlilagnious. 

The Mm. cricoaryteiioideus dorsalis, cricoarylenoideus lateralis, cricothyroideus, 
thyroarytenoideris and interarytenoideus are described. The M. cricoaryteiioideus 
dorsalis is very well developed in Ilcmieciiinus auriius. The M. inter ary teuoideus 
represents the arylciioidens transversus pail of tlie M. aryteiioidcus of man. The 
arytciioidcus obliquus part is apparently not reprcscjilcd The inncrvalioii of the 
individual muscles is recorded. 


CYTOLOGY AND GENETICS 

150. Chromosome Number and Sex-determining Mechanism in the Dragon-fly 
Hemiaiutx ephippiger (Family: Aeshnidae). 

Miss SHANTA BAGGA, Delhi. 

The study of the sperniatogonial inctaphases in Ilcmianax ephippiger reveals 
the prcscni'e of fourteen chromosomes (2 V’s, 4 J's, 6 rods and 2 dot-like m- 
chroinosoiiies). A similar coiifigiiration consisting of fourlecii chromosomes has also 
been observed in the follicular division figures in the terniiiial filaments of the ovary 
in the females. 

The behavicnir of the chromosomes during meiotic divisions shows a pattern of 
change similar to that reported in other Odoiiata. During pachytene, the chromo¬ 
somes show regular pairing and seven bivalents are essentially counted in the 
nucleus. The first meiotic division is thus “rcductional’' for all the chromosomes 
of the complement. 

In most of the members of Odonata, studied by various authors, an XO-XX 
mechanism has been recorded, while it appears to be different in the species under 
study. The fact that the diploid number of chromosomes is the same in both males 
and females of this species indicates the presence of an XY-XX sex-determining 
mechanism. It has been suggested by the author that a translocation involving an 
autosome and the single X chromosome in male might have given rise to XY con¬ 
dition during tlie course of evolution of the species. 


15L Cytochemistry of an abnormal ontogenesis. 

ASOKB BOSE, Jhargram. 

Differentiation in a developing embryo is accompanied by synthesis of new subs¬ 
tances. In the same way, developmental anomaly is expected to show correspond¬ 
ing substance-inactivation. 

The cytochemistry of an abnormal ontogeny resulted by a delay in the initiation 
of incubation has been carried out. Localisations of three substances viz. alkaline 
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phosphatase, basophilia and DNA in the embryonic cells have been observed. A 
gradual loss of the substance localisation is seen with the growing abnormalities in 
the development. The time factor in the gradual denaturation of the substances with¬ 
in the embryonic cells resulting in the failure of organisation has been correlated. 


152. Studies on structure and behaviour of Chromosomes during spermatogenesis 
of SpathoBternum Sp. 

NIRMAIyA CHATTERJh:}?, Patna. 

A detailed cytological investigation on ineiosis of Spathostenium vSi>. belonging 
to the subfamily Catantopinae of Acrididae has been presented in this paper. The 
diploid number of this species, which is thirteen, is the least so far reported in 
the Indian species of this subfamily. Two of these chromosomes arc melacentric 
and the rest acrocentric. The amount of variation in the chiasma frecpiency and 
terniinalization coefficient at different stages of metaphase I has been calculated. The 
data indicate that there is a significant movement of ( hiasiuata and a proixntionality 
between chromosome length and chiasma frequency in this species. The piescuce of 
an unequal bivalent and occurrence of syndiploidy showing triploid and letraploid 
(xmditions during meiotic inotapliase T constitute the meiotic abnormalities. A dis¬ 
trict cycle of hcteropvcTiosis of X-chromosomc has aLso been ff^curded. 


153. Stuidies on the Cytoplasmic Inclusions of Neurones of Pita globoaa. 

NlRMAIvA CHATTERJEIE, Patna. 

The paper presents a detailed account of investigations on the Cytoplasmic In¬ 
clusions of neurones of Pila globosa by routine methods as well as by the authors* 
modification of Baker*s siidan black B technique. All these niethocls demonstrated 
that there are three types of cytojilasniic inclusions, namely, mitochondria, the duplex 
(non-homogeneous) spheroids and homogenous spheroids in the neurones of this 
Gastropod. The duplex spheroid is made up of a cliromophilic cortical component 
and a chromophobe medullary component. The cortical component, consisting of a 
cap, crescent, ring or granule, is intensely argentophil, osmiophil and sudanophil. 
The vacuolar medullary component does not react intensely to any of them. The 
fluplex spheroids, therefore, are the Golgi bodies The non-lioniugencous spheroids 
associated with the paranuclear bodies, found earlier in the li\ing ncurojies, and the 
duplex spheroids, seen in the fixed ones, are identical, the paranuclear bodies being 
the cortical components of these sj)heroids. The cortical cfuiiponent of the Golgi 
bodies, as revealed by sudaii black lecliiiiqiie, is lipoidal in nature. The duplex 
Golgi bodies and niitochondria arc tw^o distinctly different types of inclusions having 
no similarity either in living or fixed neurones. The former type is intensely argen¬ 
tophil, osmiophil and sudanophil but has no noticeable fuclisinophilia, whereas the 
latter type stains intensely with acid fuchsin and haeniatoxylin but hardly gives any 
positive reaction with silver, osmium or Sudan black B. The homogeneous spheroids 
of living as well as fixed neurones appear to be products of the Golgi bodies. 

154. Histochemical studies during the development of the Common English trouts— 
Sulmo trutia and Salmo irideus : iii Prospholipines, their location and 
function. 

DAYA KRISHNA, Jodhpur. 

Phospholipines have been studied in the yolk sac. Throughout the course of 
development from the time of fertilisation to the stage when the yolk-sac is absorbed 
and the fry starts feeding itself through mouth. 
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It has been observed that phospholipines are present in tree form as well as 
combined with proteins forming lipo-proteins. Free phospholipines are concentrated 
in the center of the yolk-sac and from there, as development proceeds, they travel 
to the periphery through a particular route to play an important role in lipoid- 
utilisation. Also it has been observed that phospholiinnes are always present at the 
places where the embryo cells are in touch with yolk. The.se phospholil>ines are 
either from the center of the yolk-sac or are formed by the breaking of lipo proteins. 

The function of phospholipines as an important component at the time of 
hpoid-utilisation by the embryo has been discussed. 


155. Histockemical studies during the development of the Common English trouts— 
Saltno trutta and Salmo irideaa : iv Lipo-proteins. their location and function. 

DAYA KRISHNA, Jodhpur. 

Lipo-prolcin.s have been observed throughout the length and breadth of the 
yolk-sac. The lipoid part was always a phospholipine. They were the finst to be 
utili.sed by the embryo .'ind first to appear in embryo cells There were significant 
indications that lipo i>roleins broke down and released phospholipines whenever 
required. They always broke down before being utilised by the embryo, and were 
newly formed in the embryo cells. Their functions in lipoid metabolism have been 
discussed. 

All integrated summary of the location and functions of all the liixiid compo¬ 
nents has been given. 


156. Sperm dimegaly in Scolopendra amazonica (Bucherl). (Family; Scolopen- 
dridae, Class : Chilopoda) 

C. R. PITTTANNA, Bangalore. 

The morphology of the two kinds of iporms (micro- and macro.sperms) 
produced from the two types of .spermatocytes has been de.scribed. The 
length of sperm head in micro- and macrosperms is about 44/i and 245// 
respectively. The niiddlepiece region (about 4.34//) and the centriole are clear in the 
macrosperm but they are not visible in the microsperm. When stained in Feulgen’.s 
reagent the head of the microspt.rm gives a positive reaction while the macrosperm 
head i.s negative, indicating the akscnce of DNA. In iron haematoxylin the head of 
both stains. In toluidine blue preparations only the microspenn head stains blue 
while the macrosperm head is colourless, but the niiddlepiece region stains slightly 
pink. From the reaction of the sperms to Feulgen stain, it is inferred that the 
macrosperm may not be functional. 


157. Sex chromosomes in the cotton stainer, DytdereuB koentgii (Fabr.) (Pyrrho- 
coridae, Heteroptera). 

S. P. RAY-CHAUDHURI and M. R. B.ANERJEE, Calcutta. 

Since the publication of Piza and Ray-Chaudhuri and Manna the problems of 
sex chromosomes and their behaviour in the genus Dysdercus have become a subject 
of much interest. Both the above mentioned authors have suggested the presence 
of X and Y sex chromosomes in the males of D. memdesi and D. koenigii res¬ 
pectively. According to Ray-Chaudhuri and Manna the sex chromosomes in the 
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males of D, koenigii move undivided to the poles in both the meiotic divisions and 
tliereby effect a double reduction of the sex chromosomes. 

This i>henomenon of double reduction of the sex chromosomes in D. koenigii, 
has been reconsidered. A detailed study of the Oogenesis, cleavage and early 
embryonic divisions reveals that the species D. koenigii, has XXO and XXXX sex 
chromosomes in males and females respectively. 

During spermatogenesis, the two X chromosomes after an equational <Uvisioii at 
anaphase I, come so close to one another that they api3enr as a single fmsed body. 
The females have 18 diploid chromosomes with XXXX sex determining meehanistn 
while the males have 2n -16 chromosomes with XXO sex chromosomes. Two types 
(if embryos with 18 and 10 chromosomes have also been observed. The sex chromo' 
soincs in the males do not have a double reduction <luring spermatogenesis, but on 
the contrary behave in the orthodox hcteropteraii manner. 


156. Bivalent segregation in natural population of Poeciloccra picta (Acrididae). 

B. R. SKSHACHAR and C, R. PUTTANNA, Bangalore. 

Tlie atypical behaviour of bivalents during meiosis in untreated individuals of 
Poeciloccra picia has been described. The phenomenon of bivalent segregation re- 
('onled earlier (Auerbach, 1047; vSesliachar & Nambiar, 1955; Nambiar, 1055) was in¬ 
duced by chemicals. But such a phenomenon wms found to occur (about 7-5%) in 
individuals of a wild population of Poeciloccra picta collected in the vicinity of 
Bangalore, S. India. The possible metliod by which bivalent segregation is in¬ 
duced in a normal cell has been suggested. The fate of the secondary spermatocytes 
with bivalents has also been discussed. From this study it has been inferred that 
the phenomenon of bivalent segregation occurs in nature (in wild populations) with 
varying but low frequency. The use of chemicals like ethyl urethane, nitrogen 
mustard and sodium ribose nucleate hastens this frequency of bivalent segregation. 


159. Studies on the structure and behaviour of the Chromosomes of the Scorpion 
Palamnaeua longimanus* 

M. D. L. vSRIVASTAVA and UMA AGARWAL, Allahabad. 

The diploid chromosome complement of Palamnactis longimanus consists of sixty- 
four elements. 

Ill the spermatocytes the leptotene threads are fine and beaded. There is no 
synapsis and the leptotene threads eventually become a confused tangle of coarse 
threads carrying deeply stained masses. There is no diplotene and no diakinesis. 
The threads contract to give rise to dense, small chromosomes characteristic of 
metaphase in general. Just before metaphasc, homologous chromosomes come 
together sideways, pairing without being in actual contact. At the full first meta- 
phase, hoWever, owing to extreme contraction and closer contact between the homo- 
logues, each bivalent appears as if it were a single element. At the first metaphase 
there are thirty-one chromosomal bodies, of which thirty are the ordinary bivalents 
and one is a complex figure consisting of four chromosomes sticking to one another 
by their extremities forming a cross-like figure. At the first anaphase, each pole 
usually, but not always, receives 32 chromosomes, which number is also maintained 
at the 2nd metaphase. 

It can be supposed that the complex figure of four arises owing to reciprocal 
translocations between two of these four chromosomes. It is also possible there is 
nothing more than stickiness, due to heterochromatization, responsible for this. 

III~63 
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160. Studies on the structure and behaviour of the chromosomes of the Scorpion 
PalamnxUB longimanu*. 

M. D. L. SRIVASTAVA and U. AGARWAL, Allahabad. 

# 

The diploid chromosome complement of Palatnnacus longintanus as observed at 
(he spermatogoiiial and oogonial metaphases consists of sixty-four elements. In 
polar view, the chromosomes are observed to be scattered over the entire equatorial 
plate of the spindle. 

In the spermatocytes, the lejitotene threads are fine and beaded and become 
gradually condensed. There is no synapsis and the leptotene threads eventually 
l.)ecome a confused tangle of coarse threads carrying deeply stained masses. There 
is no diplotene and no diakinesis. The threads contract ro give rise to dense small 
chromosomes characteristic of nietaphase in general. Just before nietaphase, homo¬ 
logous chromosomes come together sideways, pairing without being in actual con¬ 
tact. At the full first metaphase, however, owing to extreme contraction and closer 
contact between the homologues, each bivalent appears as if it were a single element. 
At the first metaphase there are thirty-one chromosomal bodies, of which thirty are 
the ordinary bivalents and one is a compound figure consisting of four chromo¬ 
somes sticking to one another by their extremities forming a cross-like figure. At 
the first anaphase, each pole usually receives 32 chromosomes, which number is also 
maintained at the 2nd metapha.-e. However, the chromosomes are not always di.s- 
tributed half and half to the two poles at the first anaphase; sometimes 33 chromo¬ 
somes are received by one pole and 31 by the other 

It can be supposed that the compound figure of four arises owing to reciprocal 
translocations between two of these four chromosomes. It is also possible there is 
'notliing more than stickiness in the extremities of these four chroniosonies, due to 
helerochromatization, at the bottom of this. It must be remembered there is no 
synaps’s and the question of specific pairing of chromosomal segments does not arise. 


161. On the homology of the cytoplasmic organelles of the somatic and germ- 
cells of Halys dentatut. 

M. D. H. SRIVASTAVA and C C. DAS, Allahabad. 

The polysaccharide material in the accessory gland cells of Halys dentatus is 
organized in the form of a network corresponding in detail to the Golgi apparatus 
in these cells as demonstrated by the classical techniques involving the use of silver 
nitrate and osmic acid. The correspondence is also found to a large extent in the 
male and female germ-cells and nerve-cells of Halys dentatus. Besides, the lipids as 
demonstrated by Baker’s acid haematin test, Sudan black, Sudan ITT and IV, and 
Nile blue sulphate, correspond to the osmiophil and argentophil bodies. There is 
also a correspondence between the osmiophil bodies in the accessory gland cells and 
the alkaline phosphatase material. On account of the ubiquity of proteins, the 
cytoplasmic organelles do not stand out so sharply when demonstrated by methods 
which are calculated to show proteins, like Millon's tetrazoHum and mercuric 
bromophenol blue methods. Nevertheless, there is a rough correspondence between 
the cytoplasmic bodies demonstrated by these methods and the osmiophil bodies. 
The mitochondria contain phospholipids and protein.s, but no polysaccharides. It is 
contended that in view of these findings the term Golgi apparatus does not have to 
be abandoned. 
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EMBRYOLOGY 

162. Effects of Cobalt Chloride on chick embryos. 

SIMANANDA ADHIKARI, Calcutta. 

Effects of mitosis inducing substances on the organisalion pattern of developing 
chick embryos have been studied, 0-5% Cobalt chloride constitutes the effective dose 
which has been administered into fertilised unincubated eggs. The end-results have 
been examined after 48 hours, (Mi hours and 144 hours of incubation. Treated 
embryos of 48 hours depict a definite delay in setting up of organisation. Induction 
at this stage is lacking and neural tube, notochord and somites are absent. Even 
the germ layers fail to establish themselves properly. In embryos of 96 hours and 
144 hours, the layout of the embryonic structures are well understood. The deri¬ 
vatives of ectoderm and ciidoderm are iKiorly designed while mesodermal btructures 
show considerable over-dcvclopinenl. The most significant point of this study is the 
occurrence of localised cell-death in the ectodermal and mesodermal tissues. Results 
have been discussed in terms of organisation. 


163. Effect of Trypan blue on tbe inductivity and differentiation of head proce^n 
and node. 


LKELA MLIXvIIERKAR, Poona. 

The effect of trypan blue on rats, mice, amphibia and chick embryos has been 
reported by' a number of workers. Some of the abnormalities observed in Amplnbia 
by Waddingtoii and I’erry consisted of the reduction of neural system and the sup¬ 
pression of the notochord. Tlii.s reduction of the neurcil system might be due to 
the weakening of the inductive powders of the underlying mesoderm. An attempt is 
made in this paper to study the effect i»f Trypan blue on the inductive power as well 
as differentiation of the head process and node. Head process and node of the chick 
embryos treated with a suitable concentration of Trypan blue were transplanted 
into host chick embryos at the primitive streak stage. Transplanted embryos were 
cultured in vitro. It was found that the head process and the node treated with 
Trypan blue have a capacity for induction and differentiation. 


164. Mitotic complex in the cardiac field of Chick Embryos. 

SIVATOSH MOOKERJEE and NOORJEillAN BEGrM, Calcutta. 

Mitotic phenomenon during individuation of cardiogenic material of the ventricle 
in chick embryo has been worked out. The rate and site of mitotic activity in the 
ventricle at different stages of development reveal certain features of interest. The 
study shows that the majority of cells in the cardiogenic field do not divide all at 
a time but only a few of them do However, the mitotic frequency does not increase 
progressively along with the age of the embryo. Highest mitotic activity has been 
observed in the 13 day embryo (11-03%), the lowest being in the 21 day embryo 
(3-09%). The intervening percentages are 9-89 (3 day), 8-13 (6 day), 3-98 (9 day), 
4-77 (15 day), 6-85 (17 day), 6-05 (19 day) and 10-21 (22 day). Though there is no 
definite proliferating zone, the rate of mitosis is more pronounced at the central 
area of the ventricle (excepting in the 3 day embryo where the condition is reversed. 
Mitosis provides the raw material for future histo-differentiation of heart. 

Mitosis as a process in individuation has been discussed. 
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165. Separation of Two Factor* from Human Chorionic Gonadotrophin (HCG). 

IJ. K. BANIK, Calcutta. 

• 

Human chorionic goiiaclotropliin (HCG) contains largely interstitial cells stimulat¬ 
ing hormone (ICSH) and small quantity of follicle stimulating hormone (FSH). 
I’artially purified HCG (4,000-4,500 I.U./nig.) was inactivated by mercuric chloride 
(HgClj) at a concentration of l-SxlO-'M. Inactivated IICG-Hg complex was sub¬ 
jected to fractionation by increasing the concentration of chilled ethanol. Precipi¬ 
tates of every fraction was, however, inactive and the activity could be reversed by 
addition of cysteine and HjS. At lower concentration of ethanol (between 30 and 50%) 
first factor was obtained and between 50 and 60% coiicenlvation <;i ethanol no hormonal 
activity was recovered. At higher concentration of etiianol (between (56-6 and 75-5%) 
second factor was obtained. Spermiantion test in to.id {Bii/o melanosiiclus) was 
positive by both factors. Two factors weie seiKirately assayed in sexually intact 
immature female rats. Activity of the first factor was found to be more follicle 
.stimulating in nature than the second one. It was suggested the H++ might com¬ 
bine, probably, with the - SH group of the hormone and the use of buffered HgClj 
wa.s essential for the separation of the two (actors at different concentration of chilled 
ethanol. 


166. “On the Inducing Capacity of the Anterior Pituitary of Rana brevic^pa 
(Schneiden) in Chick Embryos Cultured in Vitro”. 

» GAJANAN V. vSHHRBKT and LHHBA MULHJCRKAR, Poona. 

1. Grafts of fresh anterior ihtuitary of Kana btevueps v\ere made into chick 
embryos at primitive streak stage explained in vitro and cultured further. 

2. Out of Sixteen grafts made nine caused indiu'tion. 

3. The induction rases have been described briefly. 

4. A relationship was observed between the size of the graft and the volume of 
the induced neural tissue. The measurements of the tissues concerned was made 
and graph plotted to show the relationship. 


167. Action of Enzyme digested Skipper-frog Pituitary gland* on the ovulation 
of the same. 

L. S. RAMASWAMI and A. B LAKSHMAN, Bangalore. 

During the course of our studies on inducing spawning in lower vertebrates, 
we have reported about the action of mammalian hormones on the ovary of the 
catfish and of the skipper-frog. It is likely that the piscine pituitary gland also 
elaborates two kinds of gonadotrophins similar to the follicle-stimulating hormone 
and the luteinizing hormone of mammals. By suitable enzyme digestion experiments, 
we are now attempting to show that the annrnn pituitary gland also elaborates 
similar hormones responsible for the growth and maturation of eggs 

The follicle-stimulating hormone may be inactivated or destroyed when the pitui¬ 
tary gland homogenate is incubated at 37®C. for 5-6 hr. with ptyalin; similarly the 
luteinizing factor is either destroyed or inactivated when digested with trypsin or 
pepsin. Untreated pituitary gland homogenate remains unchanged after incubation. 
In addition to parenterally injecting these homogenates, we have also injected com¬ 
bined doses of the trypsin digested and ptyalin digested homogenates, the former 
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retaining the follicle-stimulating factor and the latter the luteinizing factor to study 
their effect. Test animals receiving the control do.se and of the coinbniation dose 
spawned in the aquaria but those leceiviug the ptyaliii digc^.ted homogenate spawned 
profusely indicating that luteinizing factor alone acts more effectively than when 
combined with the follicle-stimulating factor. The trypsin or i)epsin digested homo¬ 
genates did not bring about spawning. 

The digestion experiments on tlie skipper-frog pituitary glaJids go iu support 
I lie view that in the lower vertebrates, the luteinizing hormone plays a predominant 
role and is probably stored in the pituitary gland. 


HYDROBIOLOGY 

168. Hydrobiology of Suraj Kund, Delhi. 

H. L. SARKAR and HAKUMAT RAl, Dellii. 

An attempt has been made to study the physico-chemical conditions and bio¬ 
logical contents of the Suraj Kund, a very am’ient tank in Delhi. The history of this 
kund has been traced. It has been found to be a thousand years or more old. The 
kund is situated about 12 miles from Delhi and covers nearly a WMter area of six 
acres. It is 60 feet deep in the centre and has a small spring (Jhir) underneath. 
Extensive bydrobiological studies were made during winter, summer and premousoon 
seasons. The vseasonal variations in both macro and microflora and fauna W^ere 
studied and have been corelated with the variation in the oxygen content of the 
water due to the ididiiged physiological activities of the flcira and fauna under 
different weatlier conditions. The water has been found to be alkaline. The 
maximum pPI being 9-4 in March. Small quantities of phospliates, and fairly high 
content of silicates are noted. Nitrates and free carbondioxide have been found 
to be absent. High content of chlorides indicates the pollution of water. Hardnesh 
of walcr increases iu winter and in summer r.nd decreases in prenionsoou 
scavson. The percentage of zooplankton varies from 14-2 to 51 *2 and that of pliyto- 
plankloii between 48-8 and 86-8. Fish life is found totally absent in the kund. 
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Abstracts 

PHYSICAL ANTHROPOLOGY 
Anthropometry 

1. The Pandit and Mahammadan of Kashmir. 

T. C RAYCHAUDHURI, Calcutta. 

I'roni an analysis of the anthnipometric data of 206 Tandit and 52 Maliam- 
inadans of Kashmir it is seen tliat they are practically alike in physi(‘al characters, 
hoth ot them are uiediiim in stature, (iolicliriceplialic, liypsiccphalic, acrocephalic, 
leplo-prosopic, lepten, leptorrhiiie, pro-opic Avitli reddish brown skin colour, black 
shallow wavy hair, fairly Ihick on the head and face and body hair scanty, mode¬ 
rately arched crown and occipital rej^ion, oval face, sub-medium to medium angle 
of the lower jaw, malars not prominent, lips without any eversion, non-prognathic 
face, straight, brown to fairly blown eye with medium opening, eye brown thin 
or of medium thickness and not connected, nasal bridge cither convex or straight 
and root of the nose is moderately depressed, and of either weak or of medium 
constitution corresponding to Ijyptonic or normal constitution type of Martin. 

It appears that they represent a Meihlerraiiean type whose zone vstretches from 
Spain in the west, through Morocco, East Africa, Arabia, Mesopotamia, Persia, 
Afghanistan into India and that the ''purest nucleus" of the Mediterranean race 
is to be found in Arabia. 


2. A preliminary study of Onge cranial and skeletal materials from Little 

Andaman. 

PABITRA GUPTA, ARABINDA BASU and ANIMA GUPTA, Calcutta. 

The importance of the study of the Onge skeletons need not be emphasised too 
strongly, considering the ethnic homogeneity of the isolated negrito population of 
Little Andaman. Probably there is no previous record of any osteological study of 
this little known tribe, although the neighbouring Andamanese with whom they 
possess affinity, have been investigated by eminent anthropologists. 

Two adult female skeletons, which form a part of tlie collection of the Depart¬ 
ment of Anthropology, Government of India, have been reported in this paper 
When remaining collection is available, a thorough and detailed study might expose 
many characteristic features. The external morphology f)f the skulls shows general 
uniformity in shape, size and contour. The skulls are microcephal, brachycranial 
(one is hyper-), hypsicranial, with high orbits, low and broad face and prominent 
cheek bones. Some infantile features and certain primitive characters from evolu¬ 
tionary stand point are evident. Among other peculiarities the most noteworthy 
feature at the base of the skull, which does not show much complication, is the 
mandibular articulation. Big glenoid cavity provides evidences for rotatory motion 
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in mastication, and the Glaserian fissure (petrotympanic fissure) is remarkable 
with two distinct lips as well as the tympanic plate is broad witl\ sharp margin. 
Attrition of teeth indicates rough food habit. In one skull 3rd molar has not 
erupted although quite adult. 

Most interesting feature is the presence of certain Mongoloid traits viz. shovel 
shaped incisors, broad and flat nasal njots, marked projection of molars etc. which 
cannot be explained before the mechauisin of nibieediiig and outbieediiig (if any), 
isolation and other forces responsible for evolution are thoroughly investigated. 


3. A comparative study of the Somatic and Somatoscopic characters and their 

Racial affinities of the tribal population of Kerala. 

B. K. CHATTKRJI ami D. KTTMAR, Calcutta. 

The analysis of diflerent somatometric and somatoscopic obscrvalions revealed 
tlic presence of the following ehiraclers among the tribal populations of Kerala. 
'I'hey are short stalured, having dolichocephalic beads, but the presence of meso- 
cepbal and brachycephal was also found among them, jiarticularly among the Mala- 
Iiantarams and the l\aliyatis. Though the prevailing tyjie of nose was mesorrliinc^ 
still the i^reseiice of Iveplurrliine and Platyrrhine was also equally high, thereby 
indicating the presence of admixture among them. The prosopic type of facial 
character was the prevailing ty{>c, but among the Paliyans and the Kuravans, 
the occurrence of Plalyopic and Mesopic types was ('oiisiderably high. Lepleii was 
the predominating feature among them, except the Paliyans and the Uralis where 
the eurene was the dominating type. It was interesting to note that euryprosopic, 
mcsoprosopic and leptoprosopic types of total facial characters were evenly dis¬ 
tributed among them. 

The (’omplexion varied from colour Nos. 22 to 29, after von Luschan’s fikiii 
colour chart but the highest j^ercentages were found in colour nos. 25 and 26 i.e. 
dark shades of chocolate brown. The character of head hair was generally straight 
but the percentage of curly hair was not iiegligifile. In the case of the Uralis and 
the Kannikar the presence of frizzly hair was also observed. Body bair was found 
absent in the majority of the peoples. liye colour varied frotn colour Nos. 1 to 2 
after Martin's Eye colour chart and eye form was found straight but slightly 
oblique eyes were also preseJit among tliern. Rpicanthic foM was totally absent 
among different tribes, strongly marked supraorbital ridges were not observed in 
majority of cases but marked ridges, particularly towards the perephefal region 
were noticed among them. 

The percentage of the presence of alveolar prognathism was also not negli¬ 
gible, particularly among the Uralis and Paliyans. The presence of nasal depres¬ 
sion was high among them. The profile of the nose varied from No. 2 to 13, after 
Martin’s Nasal profile chart, havhig highest concentration in Nos. 7 to 12 i.e, varia¬ 
tions of concavo-convex types. The lips were generally thick and the presence of 
medium lips was also present. Tlie majority of the chin were found neutral except 
in the case of the Malapantnram where the majority of chin were positive. The 
lobules of the ear were not free among considerable number of the people and the 
Darwin’s point was present among certain percentage of population. 

The tribal population of Kerala is not racially pure and miscegenation had 
taken place among them to a considerable extent with different peoples apart from 
the higher caste of people of South India. It also appears that the hill tribes are 
racially akin to the Irula, Kadar, Pulayer, Munda, Iluva and the Veddah. 
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4. Dermatoglyphics of the Uralis of Kerala. 

MANISn RANJAN CHAKRAVARTI and PABITRA GUPTA, Calcutta. 

• 

The Uralis are a very short statured people with long head, medium long 
fric'c and medium nose. Their total population, according to 1931 Census, is 9lC 
(males 454 and female'. 462). Their main distribution in Kerala is in the Thodu- 
jiuzha range, Kumili range. Game range and Neriamangalam range. 

The deruiatoglyphic study of the Uralis consists of 84 individuals (males 60; 
females 24). Males show 5.1-49% whorls against 46-51% loops (Radial loops—1-02%) 
with no arches, while females show 44-30% whorls against 54-43% loops (Radial 
loop—0-84%) with 1-27% arches. 

The predominant main line formulae in both the sexes is 7.5.5-(-niales—40-34%; 
females—47-92%). The formulae 11-9-7—occur in 20-17% in males and in 14-58% 
in females. The latter sox shows a higher frequency of the formulae of 9.7.5— 
(22-92%) than males (12-61%). 

A detailed investigation of the other derniatoglyphic characters has been made. 


5. Inheritance of Ear Lobe. 

TNDERA P. SINGH, Delhi. 

One hundred families with 416 children have been studied in order to deter¬ 
mine the inheritance of ear-lobe. Distinction has been made between the presence 
,of a large lobe and a small lobe as well as its absence. We find from the analy'sis 
of the data that a predominant majority of the offsprings of the parents having 
large ear-lobe also show large ear-lobes. On the other hand off.springs of the 
parents showing no ear-lobe also do not show them. The number of children not 
possessing ear-lobe increases with a .similar increase of parents not showing the 
ear-lobe. Tables showing the presence and absence of ear-lobe of offsprings of 
different parental combinations with disregard of small or large ear-lobe have also 
lieen prepared. A significant result to be noticed from this table is that more 
than 90% of children of both parent.^ iwssessing ear-lobes also possess ear-lobe. 
While more than 95% children of parents not possessing ear-lobe also do not show 
any such lobe. The mode of inheritance of the presence of ear-lobe seems to be 
dominant over the absence of ear-lobe. X* test has been applied to test the signi¬ 
ficance of this statement and it (0-2765) was found that the difference between the 
observed and the expected frequency is non-significant. 


6. Inheritance of Handedness. 

INDERA P. SINGH and DARSHAN S. SAINI, Delhi. 

One hundred families with 416 children belonging to Punjab have been studied 
in order to determine the inheritance of handedness. Right handedness or left 
handedness was judged on the basis of questionnaire framed after Falek, and some 
practical tests given to the subjects. 

Eightyfive parental combinations of Right handedness X Right handedness 
(RxR) were obtained in our data, 96% of the offsprings of these parental combi¬ 
nations also show right handedness. No sex differences are to be noticed. Only 
fifteen parental combinations of Right handedness x Left handedness (RxL) type 
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occurred in our data. 25% of the offsprings of these parents also show left handed¬ 
ness while 3/4th of them \vere found to be right handed. No parental combina¬ 
tion of Left liandedncss x Left handedness (LxL) was noticed. It is quite evident 
that the right handedness is dominant over the left handedness. value 

(2-98732) shows non significant difference which proves our hypothesis. 


7. Genetic study of human eye brows and eye lashes* 

INDTCRA P. STN(;H and DARSHAN vS. vSAJNf, Delhi. 

Genetic studies liave been made on one hundred families of two generations 
with 416 children with respect to eye brows and eye lashes. The eye brows were 
divstiiigiiislied into a. Spreading; b. J{veu; e. Double; d Narrowing; e. Peaked; 
i. vSbc.'iding; g. vS-Shaped; h. Rising; i. I'aliing; j. Arclied; k. Irregular types 
accoiding to Ro/pryin. It was noted that the children tend to show similar kind of 
eye brows as their parents have. It is noticed that the male children lend to show 
vSj)reading type and the female I?ven. 

The presence of concentric and eccentric whorls or its absence was noted. It 
was found that when both the parents showed concentric whorl most of the 
children also displayed concentric whorls. The largest number of families were 
noticed in the absence x absence typ^ parental combination^ while most of the 
female children showed absence of the whorl, half of the male children showed 
cither concentric or eccentric whoirs. The presence and absence of whorls seems 
to ])e due to an iiiconix:)lctely dominant gene. 

'I'wo colours of eye brows were noticed, black and l)rovvn. When both the 
]>arents have black eye brows, more than 99% children aKo have bkick cyc-hrows. 
When one ])arenl has black eye brows ami the other light brown, lialf of the 
cbildren show black eye-brows and the other half light brown. 

live lashes were distinguished into (1) Long curved npwaids, (2) Long straight, 
(3) Short straight, (4) Short curved upwards, (5) Hooked types. It was found that 
the cliildrcn tcjul to sliow similar kind of eye lashes as their [)arents. Tlowcwei 
long curved upwards eye-lashes seems to be dominant over the long straight. In 
the various combinations we find that the children display largely long curved up¬ 
wards type of eye lashes. P^ye lashes seem to change tlieir direction and length 
wth age. While no iier.son above the age of 36 shows long curved upwards eye 
lashes, a predominant majority below 36 show's long curved upwards type of eye 
lashes. 


8. Study of Blood Groups, Abnormal Haemoglobins and other Genetical characters 
in six tribes of Gujarat. 

G. N. VYAS, II. M. BHATIA, P. K. SldCTIMARAN and L. D. vSANGHVT, Bombay. 

Over a period of last three years field studies were undertaken to investigate 
ABO, MN, Rh (including sub-groups), Duffy and P blood groups, taste reaction to 
Phenyl-thio-carbamide (p.t.c.), secretion of group specific substances in saliva, red- 
green colour blindness, sickling test by wet preparation and abnormal haemoglo¬ 
bins by paper electrophoresis amongst the tribes of Gujrat. 160 to 200 unrelated 
subjects from each tribe were investigated and the blood and saliva samples were 
brought over to Bombay for testing at the Indian Cancer Research Centre. The 
tribes included (1) KoHs, (2) Naika, (3) Dhodia, (4) Gamit (from Surat District), 
(6) Bliil of Pancliamahal, and (6) Dhaiika of Rajpipla. 

4II— 64 
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This extensive study has juvSl been concluded and the data will be presented 
in some detail. 


9. Distribution of ABO Blood groups and the ABH secretion in salivg in the 
Banias of Delhi. 


vSVVADEwSH ANAND, Delhi, 

The \1K) and the AHH secrelor factors were investij^^nted for 580 Banias of ])clhi. 
The aiiahsis of blof)d group study indicates that group B is more prevalent than group 
A, while group O, as in most of the cases is quite high in the percentage frequency 
distribution of the four blood groups. 

hundred and eighty individuals were studied for ABO blood group. The 
gene frequencies were as follows : — 

A -0-157, B ==0.283, O--0'556. 

Sanio amount of saliva samples were tested for secretion of ABTI substances. Tlie 
secretor gene frequency was obtained as 0-57(56 and non-secretor gene frecpicncy was 
0-4234. 

Tt is very interesting to note however that serologically the Banias of Delhi 
show great affinity to the other people of Central India. But regarding distribu¬ 
tion uf secretor gene, the population differs from Bengalis and Malids. 


10. A Genetic Survey in the Garhwalis of Pauri Garhwal. 

vSWADKvSH ANAND, Delhi. 

An anthropological survey was (arried out amongst the people living on the 
hills of Pauri Oarhwal. The pre'^ent paper discusses the result of ABO blood groups 
and A-B-H secTetions in saliva. The ABO blood grouping results correspond well 
with previous findings. The population shows high percentage of B. The incidence 
of the classical blood groups vwas studied on 185 Garhwalis, where the distributions 
of genes are as such ;— 

p^O.217, q = 0.228 and r:-0.551. 

The various ethnie groups of India show remarkable differences in the ABH 
secretion. Similarly the people of hills of Garhwals are very high in secretor gene. 
(87-5%). 

Conclusion as to the racial composition can only be drawn when more material 
from whole India and alsf) other parts of the world has been collected and analysed 
on the same basis. 


11« The Stu'dy of ABO Blood Groupn of SainU of Punjab. 

INDRRA PAUD vSIGII and DARvSfTAN SINGH SAINI, Delhi. 

Ihis article deals with the study of ABO groups of Sainis, a gardening and 
cultivating tribe of Punjab and their relationship with others. 

Very high B gene frequency, namely 0^2633, is noticed which is in consistence 
with the distribution of the gene in this region. They are not found to be signifi¬ 
cantly different from other groups for ABO of Punjabis. 
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12. Stone Age Sites around Nagpur (Bombay State). 

R. V. JOSHI, Nagpur. 

In the last year the author surveyed portions of tlie Nagpur, Warclha (iiid. 
liliaudara Districts and discovered several sites yielding flakc-blade-scraper type of 
aiielacts (Seiies—II of Saiikaha) on the Waingangn, Kanlian and Wiiiia rivers. A 
well stratified grave on tlie Wuna yicded several tools h'n situ*, while at a place 
Ivora<li]i they were found in the vicinity of the outcrops of chert beds and vein 
quartz. Although no difference in the raw niaterial, or in coninion tool types is 
apparent between this and similar industries in other parts of India, these collec¬ 
tions usually show a higher percentage of tools made on blades. 

The types of [irtefacts slnw typological snnilariLy with the Smithfield—A (Africa) 
as far a.s the technique of producing Hakes and the types of tools, such as scrapers 
(particularly hollow scrapers) are concerned. They have the elements of the Mous- 
lerian culture of Ivurope (Side scrajicrs) and its Afncaii variant-Atcrian (points). On 
purely typological evidence the industry ])crhaps suggests teclinotypological level 
falling between (1) the Middle-And Ivatc-vStoiie Ages ot Africa, and (2) Levallois— 
Mousteriaii (Ateriaii) of fjurope. 


13. Middle Stone Age Sites from Kaira District in Gujarat. 

K. V. S. RAJAN, Baroda, 

The paper deals with the IMiddlc Stone Age culture sites discovered by the 
autlior along the Mohor river (an aflluent of the V^atrak—a major tributary to the 
vSabarinati river) flowing along Kapadvanj town in Kaira District. Flake tools from 
two sites on this river have been colloclcd, of which the site near Mahamailpura 
reveals the basic stratigraphy also. The flake tools liad been picked up ‘in situ* 
from the 20 ft. terrace on the right bank near Mahainadpura, above which lies the 
heavy loessic loam which had yielded here and there a few iiiicrolilhs on its top. 
There is no other tool horizon below the 20 ft. hench. 

The industry is characterised essentially by flake-blades, scrapers, i)oiiUs and 
cores both of the prepared platform variety as well as atypical multUfifectional 
and fluted variety. The material of the tools is mainly agate and cheil found in 
plenty in thi.s area, besides rare specimens on vein-quart/. 

]Tactically no important Middle Stone Age site has been noticed from Gujarat 
proper till now, although both Sabarniati and Malii had revTaled many early Stone 
Age and microlithic localities. 


CULTURAL ANTHROPOLOGY 

14. Castes’ Unrest 


P. K. BHOWMICK, Calcutta. 

The four fold Vamashrama divisions of the Hindu social structure have deep- 
rooted influence on the traditions of the people of all economic grades in India. 
There had been persistent conflicts amongst these sects with regard to their rights 
and privileges according as a particular group suffered certain disabilities thwarting 
their scope of self-assertion and advancement in the economic as well as sodal 
spheres.. The trend of this conflict followed the pattern of crusade to shake off 
the orthodoxy which has pegged them to a lower status for centuries. With the 
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lieiiiunds of the age and growth of new ideas, the nature of the struggle clianged 
iroiii tune to tune in course of which integration and disintegration, co-operation 
and non-co-operation amongst the individuals played a significant part. Scheduled 
caste coniinunitics are composed of different sizes of population with distinct 
occ upational trends and professions and they have their specific problems of social 
life. 

The writer tried to study the following Scheduled caste comniuiiities in Midiia- 
piir to focuss the trends of changes amongst them. They arc Pauudra Kslialriya, 
Naiiiasudra, Rajbaiisln, Dom, Hari, Muchi and the Clnticikar (not the scheduled 
caste). Some of these communities are seriously attempting to raise tlicir social 
and economic status to fit them up with changes and adjustments in the social 
order. It is to be particularly noted here also how mdividutd efforts and group 
and communal endeavours have affected their ways ot life from time to time in 
perceptible degrees. Sometimes. well-to-do persons of a community take the lead 
and they form one social status of their own at the end of hucli moveuicnts. Details 
have been described by the writer in this paper. 


15. The Baiga of Madhya Pradesh (A Psycho-cultural study by the Rorschach 
Technique) • 


P. C. RAY, Calcutta. 

In the year 1956, the author conducted a psychocultural survey among the 
Uhumia Jiaiga inhabiting the hills and forest of Dindori Telisd in Madhya Pradcsli. 

The purpose of this paper is to find out by applying the Rorschach Ici'liiiique, 
the eflcct of culture-contact on the personality stiuctuie of the Baiga. As the 
problem stands, it is necessary to take into account the following considerations : 
(J) The samples (229 subjects were tested) should be of same origin but of varying 
levels of culture contact, (2) The cultural and psychological base Imcs should be 
established and (3) The Rorschach test should be administered under similar 
conditions. 

It has been observed that a considerable shift in psychological orientation to- 
watds more social living has taken place among the most acculturated group and 
it may probably be due to acculturated culture-contact coiidilion, which is taking 
place among them. However, it has also been noticed that the psychological 
adaptation of the Baiga group as a whole is more or less towards least acculturation. 


16. City and Civilisation : A Study of the Sacred'Complex of Gaya as a part of 
Indian Civilisation. 


h. P. VIDYARTHI, Ranchi. 

The present paper, methodological in nature, aims at bringing out the study 
of a sacred city (Gaya, a place of Hindu pilgrimage) as a part of Indian civilisation. 
The city of Gaya and its place in Hindu traditions are described in terms of three 
analytic concepts : a sacred geography, a set of sacred performances, and a corps 
of sacred specialists-features which together constitute a sacred complex. In the 
analysis of this sacred complex of Gaya the process of continuity, compromise and 
combmation between '‘great and little** traditions, or universal and local tradi¬ 
tions have been discerned. In course of the analysis of the Sacred complex of 
Gaya, it has been established that though it is a local grouping of sacred centres, 
performances and specialists, it is the intricate interdependence, both culturally 
and structurally, with the whole breadth of Hindu civilisation. In Redfield frame¬ 
work, the Gaya complex is predominantly great traditional in its content, but it 
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iiicoi>orales, and in tlie past it lias bolli incorporated and transformed centres, 
cleiiiciiLs ul performances, and specialists ol little tradiiiuiial origin. It lias been 
also shown how Gaya has played an integrating lole in Hindu civilisation by 
providing a traditional meeting place of dillcreiit kinds of peoples and traditions, 
of castes and sects, of classes and statuses, and by coiiiniunicatmg with every cor¬ 
ner of India through texts and through priestly relationships. 

The study of a famous place of Hindu pilgrjuiage siieii as Gaya^ tlius, can 
serve as a means to gain understdinling ol the structure and characteristic processes 
of Hindu civilisation. It is suggested further that lj> liic use ot such descriptive 
and analytic concepts, as have been developed lure, may assist iiiideisiaiuling in 
future study of other sacred eoinplex iii Jndia. 


SOCIAL ORGANISATION 

17. Comparative Study of the Kinship systems of six matrilineal tribes. 

BHABANANDA MUKlliiRJJiK, Calcutta. 

All attempt is made heie to study the kinship s>stems of two sets ot tribes 
following residence of unideiitical nature and practising diherent marriage rules. 
Application of the structural priiicij^les and the cnLerui employed for calculating 
potential categories of relatives, has been employed, besides testing of a particular 
liypotliCvsis of Murdock on the criterion of aliiiuly. h'or tlie purpose of classifica¬ 
tion of the dilferent systems into a pailicular type, the schemes of Kirchoff, 
IvOVVJc and Muidock have been followed. 

As the work is being pursued and to be extended to other kinship systems 
of patrilineal tribes, tentative conclusions based on the primary liiidiiigs are given 
below : — 

(1) All tlie kinship systems of the mail iliiical tribes eoiilorm to particular 

types—Seneca and Iroquois. 

(2) Residence has no si>ceitic role in the categorization of relatives. 

(o) Correspondences between teniiinology and similar marriage practices are 
not uniform. 


18. The Migration myth of a Luguru clan. 

U. R. IHIRKNl'IJLS, Madras. 

The Ivuguru tribe is composed of several clans, which migrated from the south, 
whilst the Mw'euda clan of this tribe came from a country in the north, described 
to suggest northern Kenya. 

Such a derivation of the clan may throw new light on the bilineal succession 
pattern and the use of term lukolo among the Wa-Luguru. 


19. Distinctive Attitudes of Single and Joint Families on Planned Parenthood. 

U. GUHA, Calcutta. 

This was a part of a study carried out among women of a few castes in several 
IJ.P. villages and women of a Calcutta Muslim bustee. 102 women belonged to 
single families and 126 to joint families. The findings are as follows :— 

1. Women of joint families had less objection in having more babies than 
women of single families. 
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2. VVoincii nf joint fajiiilics wanted to bear their last children earlier. Other¬ 

wise .society ridicules them if they became pregnant j^iniiiltaneuusly with 
younger generations. Women of single families wanted to become a 
little older and inaturer before having children. 

3. Wuineii of joint families did not mind so much the shorter spaciii^^ between 

babies because there were older and experienced women to take care 
of c'liildren. Women of single families w'aiited longLX sluicing as there 
were no other women in llieir families to look aftor cluldreji. 

4. JNIore women of joint lainilies wcie unwilling to limit families. Bulk Ot 

tlie unwilling women of single tainilies thought it sin to interfere with 
n.itural laws. 

5. Most wtmieii of joint families willing to limit babies, left it to the elders 

to devise ways and means. Most of the women of single families, on 
the oilier Jiand demunded active co-operation Ironi husbands. 

6. The rate of aborticai increased after the third and the littli births witli 

single and joint families respectively. 

It was concluded that due to the distinctive family patterns, the attitude of 
the two t>pes of families ddfered, wennen of joint families being inure passive and 
women ol single families being more active. It was thought aelvisable convert 
the elders in joint families befoie apiiroaching >oung couples. 


RELIGION 

20. Lodha Spirit-doctors and their Spells. 

, r. K. BHOWMICK, Calcutta. 

The f/odlias, an excriniinal tribe of West Bengal, apjireciate the value of spells 
ill avoiding difticiilties and dangers in their normal daily life. They have 
specialists like spirit-doctors who deal with these unseen powers oi different grades 
m supernatuial world. Thus the ghosts or other evil forces are driven out In 
mcciiis of magical blow as well as clear uttering of long winded spells. In the* same 
way, to depoisoii a man a spirit-doctor performs elaborate ceremony uttering 
spells ill melodious tone. They have firm faith over the spells and the spirit- 
doetons. I'ailure is attributed to defects in performing ceremonies and wrong pro- 
nniiciatioii of spells. It is important to note here that in these s^xells there arc 
mentioning of names of different Plmdu <Jeilies like Saraswati, Parbati and Manasa 
aiul sacred places like Puri etc. indicating gradual contact witli the Hindu world. 
Details of these have been discussed by the writer in this pajxer. 


21. Clan OMuaries of the Bhumij of the Pargannah of Barabhum. 

HDMENDRA NATH BANPiRJER, Calcutta. 

The Bhumij of the Pargannah of Barabhum (within the former district of Man- 
bhuni) like suiiie other Mundari tribes such as the Ho, Munda, etc., have clan 
ossuaries or burial places. They are considered as an eastern off-shoot of the Munda 
of Ranchi District since early nineteenth century. Due to continuous contact with 
the neighbouring Hindus, they have adopted many cultural traits including the 
language of the latter group. Even then a few critical traditional traits like the 
burying of cJiaired bones of the deceased or of the corps itself in clan-ossuaries, 
are tenaciously retained by them. These ossuaries arc strictly restricted to their 
respective clan-members. People living nearby or at distant places bring the charred 
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bones or the corpse of their agnatic kins to their respective clan-ossuaries and bury 
the same in the particular lineage-line or panta to which it belongs. An attempt 
has been made in this paper to know, the lines of migration of different clan-grrmps, 
the nature of distribution of all the clans, the feeding area of the different ossuaries, 
Hindu influences on the religions beliefs and practices of the Bhuinij etc. from a 
study of some of the clan-ossuaries of the Pargarmah of Barabliuin, 


22. Velichapad. 


M. 8. (U)PALAKRISHNAN, Madras. 

In Kerala, the worshi]) of the (huldess, Bhagnvati is sc‘en alniosl in every village 
Tlie Velichapad is a shaman attached lo every Bhagavali temple, and his r<de in 
the performance of ritualistic rites during festivals for the goddess is jnslitu- 
tionaliscd. In the worship of Sasla an<l in that of Na^a also the Velichapad is 
j)resent, but his behaviour and dress differ from that we vsee during Bhagavali 
worship In a state of possession the Vclicliapad gives out words which wc cannot 
easily iindersland, and these are supposed to prophesy about tbe future. At one 
time the Velichapad may have been a priest of the goddess. 


23. The Disposal of the Dead : From Exposure to Cremation. 

K. V. KRISHNA AYYAR, Rnmiiagar. 

Archeology has been able to recover in a remarkable way the history of the 
(lead past. Of all the monuments niiearthed by it tbe lioiises of the dead give 
more information tlinii the houses of the living. 

The Tamil epic, Manhnekhalah mentions five me^ho(l^ of the dis]X)sal of the 
(lead; which may be logically reduced to tliree, exposure, burial, and cremation, 
the first loading to the second and the second to the third. 

The anthropological interprcdatioii of arcliaeologiral data is diHRenlt for two 
reasons: the siir\i\al of the old customs among the new', and the danger of 
afhriiiaiiig the consequent. 

On apriori groups exposure must be regarded as the earliest method of 
disposing of tbe dead. Affecdion and respect for the dead lead to burial as tlie 
best method of protecting the dead body against Die carrion caters. 

The same feelings and the belief Dint the dead helped the living when neces¬ 
sary lead to tlieir burial within sight, as among the Nay.idis, and under the fl<x)rs 
of liousevS as among the Amoriles and the Kgyptian Badari. The Maski graves 
in the habitation are point in the same direction. 

The funeral customs of the Nayadis explain what is obscure. At' first they 
buried within sight. When the dead increased in number, the burials had to be 
made further and further away; but at the end of the year after the excarnation 
of the bones, these were housed in the Manram the common place of worship as 
well as the meeting place of the village elders. When the Menrant became too 
ssniall, the excarnated hones were buried in a convenient spot, and the dead were 
housed in the Monram by a representative stone. Most of the burials discovered 
south of Brahmagiri are secondary burials. 

The posture in which the dead was buried at first influenced hy tenderness, 
later by considerations of convenience. The erect burial of Onega is the grave of 
a chief and is the proverbial exception proving the rule. 

The orientation of graves was similar to the orientation of houses cast-to-west; 
the presence of north-to-south graves in Maski represents the Aryan immigrants. 
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Tho principle underlying the funerary furniture and accompaniments in the 
grave of the Nayadis and those in the graves of kings and chiefs is the same : 
what Ihe dead had been accustomed to or derived comfort from, while alive. The 
idea uiiderlving the housing of the dead by the representative stone of the Nayadi 
.ind the housing of chiefs under menhirs and in elaborate cists is also identical. 

Crernation creeps in when it is not possible for some reason or other to 
keep the grave intact sufficiently long to allow cxcarnation by natural processes. 
Prolonged war and aggression were mainly resix>nsible for this practice. The idea 
tlnit the dead live in a world of their own and their happiness is promoted by the 
severance of all ties with this world still further worked for cremation. 

Living in isolated and scattered liouses, in the midst of extensive forests or 
gardens, the Nampuliri Brahmin of Kerala could dispose of his dead in his own 
land blit with the help of noii-Brahmins -a practice found nowhere else. 


24. Shamanism amongst the Lodhas of West Bengal. 

P. K. TUIOWMICK, Calcutta. 

Shamans arc not uncommon in the lyodlia society. They are the persons who 
get the special favour of the deities like Sifald, Mcinasa, Chandi and the like 
Shamans are requested by tlie villagers to know the causes of calamities or inishap-> 
of an individual or ('ommunity members, 'riiey are also requested to state the 
necessary method of propitiation, snerilice cic. in order to prevent all tlu'^e 
incidents. They establish direct comniunicalion with the snpenialural world. 
Queer feats associated with violent shaking of hands and body are the outer signs 
of spirit possession. At this state various questions are asked to the Rhaman, 
then he becomes an “Oracle’*. Repeated offering of incense smoke or several 
strokes of sacred whip from the shrine to tlie shaman’s spasmodic body bv llic 
village priest and offering of water etc. bring the sliamaii to conscious ^tage. 
Detailed invx‘stigations in this respect specially about the activities and Ir/iining 
pattern of the shaman have been discussed in this jiaper. 


LANGUAGE 

25. Some evidence of affinities of Dravidian Languages with the Semitic and 
Scythian groups. 


RAMCHANDRA RAO, Bangalore. 

During past periods of sojourn in Iraq (1919-1920) and Baluchistan (1931-1933), 
the writer had observed a certain striking revsemblaiice between certain Arabic and 
Brahui words and their analogues in the Dravidian languages of South India. 
Consequently, he had been devoting part of his spare time to a comparative study 
of the vocabulary of these languages since then. As a result, a glossarial list of 
comparable synonyms in these languages was prepared. As Caldwell (1856) had, 
in his “Comparative Grammar of the Dravidian Languages^’, already made a glos- 
sarinl study of these tongues in comparison with Semitic and Scythian languages, 
relevant additions to the list were made in regard to the Semitic and Scythian 
groups. Over 70 words have been listed up for purposes of study, which include 
personal pronouns, substantives, adjectives and verbs. A cursory study of the 
glossary has in many instances shown evidence of real affinity between the Dravi- 
diaii languages and some of the Semitic and Scythian groups, in contra-distinction 
to those of the Indo-Aryan group. Since according to Hutton (Census of India, 



Section VIII : Anthropology and Archaeology 


509 


1931, Vol. I, Part I), the origin of the Dravidian races is traceable to a Mediter¬ 
ranean stock, which had, in successive migrations, moved into India from the direc¬ 
tion of Asia Minor by the 4th Millennium B.C., it is apparent that the aftinities 
observable in the glossary are not a matter of mere fancy. 


LAW 

26. Ri Seng or Land of Cognates among the War Khasi. 

PRANAB KUMAR DAS GUPTA, Calcutta. 

The War Khasi who inhabit the southern part of Khasi and Jainlia Ililk of 
Assam, are one of the sub-groups of the Khasi tribe. They build a non-exogamous 

social-grouping, tlie ‘Seng' or a coguatic group, members of which are held together 

by a lie of coinnioii ancestry which entitles joint ownership to an ancestral land. 
ITie common land round which this social-group is built up is known as ‘Ri Seng* 
or land of the ‘Seng*. 

Among the War Khasi clan is niatriliiieal, i.e., children arc aiTiliated to their 
mother's clan. The affiliation to the ‘Seng' is only recognised in the matter of 
land ownership and is traced whether through father or mother due to the systerj) 

of inheritance which entitles children of both sexes to inherit parental property, 

'fhe two principles of recognition of kin which are functioning in the social organi¬ 
sation of the War Khasi, one directing the descent in female line in the matter 
of clan affiliation and the other through male and female lines in the matter of 
inheritance, are of special importance. 

A comparative study on other common land-holdings among the Khasi, the 
Mmidn, the Abor, the Tdiota Naga, the Mfiori of New /Zealand and land tenure in 
Wogeo, one (jf the Sclioiiton Islands situated off the northern const of New Guinea, 
has been attempted. 


APPLIED ANTHROPOLOGY 

27. Field Approach to the Recreational life of Man. 

M. N. BASU, Calcutta. 

Man has never lived and even today he does not live by bread alone. He is not 
content with a hiiindrnm existence. He craves entertainment in the form of re¬ 
creation. He has invented many of his past times for his deep urge for receration. 
The technique of collection of data in the field on different recreational aspects like 
games, dances, music, folk-lores and arts of man, is discussed. 


28. Application of Anthropology to Administration : Case studies in a rural 
and a tribal area« 

GOURANGA CHATTOPADHYAY, Calcutta. 

This note is presented here essentially with the idea of initiating discussions 
on various topics falling within the realm of applied (social) anthropology, a sphere 
to which so far much attention has not been paid on the platform of the Indian 
Science Congress Association. 

HI— 06 
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Witli tlie help of two case studies of traditional village councils—one in an 
area inhabited by the ITos (Seraikella) and the other in a village in West 
Bengal (Midnapur District)^ the possible r61e of anthropologists in the forming of 
tlie official Panchayats has been discussed. 


MUSEOLOGY 

29. Injurious conditions for the preservation of Ethnological specimens in Museums. 

M. N. BASU, Calcutta. 

Various injurious conditions for the preservation of etlniographical gpcciniens 
in museum.s—light, moisture, atmospheric condition, dust and dirt, insects and 
bacteria and their remedial measures, are tliscussed. 



SECTION OF MEDICAL & VETERINARY SCIENCES 


President A. R. Natarajan, B.Sc., M.B.B.S. & 

D.B.L., M.vSe. (Lend.), IXl.C., F.R.LC. (Kng.) 

yl bslracts 


BACTERIOLOGY 

L Studies on relative bacteriophage—sensitivity of F. Cholerse and El Tor vibrios. 

S. MIIKICRJKK, Calcutta. 

Kl Tor vibrios closely resemble V, cholcrae but are differentiated from cholera 
vibrios by then* ability to lyse sheep or goat eryllirocytes in Greig test. Haemo¬ 
lytic properties may be acquired by lysogeniscd V. cholcrae, nliile tliis property 
111 K1 Tor vibrios may be retarded and therefore overlooked. Due to variablt 
results obtained in haemolytic tests using different methods it has been lliongVif 
unwise to lay too much weight on this test. 

Cholera bacteriophages are atiti-O phages. On account of similarity of O 
antigens of K. cholcrae and fvl Tor vibrios the cholera phages may be expected 
to have same lytic range on !{! Tor vibrios as on V. cholcrae. In the present 
studies it has been found that gnaip T and III cholera phages could lyse most ol 
the hU Tor vi))rios. But, while a group TV cholera bacteriophage in routine test 
dilution produced coiifluiit lysis of each of 1549 strains of T. cholcrae it failed to 
lyse any of tlie 43 recently isolated pathogenic Ivl Tor vibrios from Celebes Tslaiid 
and 7 ntin-palhogenic J\1 Tor vibrios from water sources in Calcutta. 

Lysability to this group of phage may, therefore, prove to he a ('oiifirmatory 
lest to diiteieiiliate the two vibrios. 


2. Studies on Leptospirosis amongst goat in India. I. Islolation of an incomplete 

biotype of Leptospira pomona. 

P. G. PANDlv and P. C. SliKARIATI, I/atnagar. 

Leptospira pomona (strain GJ was isolated by direct culture and thnmgli guinea 
pig itioculatioii from the liver as well as the renal tissue of a goat, showing 

general symptoms of lack of appetite, fever, intensive jaundice and excretion ol 

dark red or brown urine for seven days before slaughter at the local abattoir at 
Naini Tab The strain was peculiar in that it could not absorb completely the 
agglutinins from a standard antiserum against L. pomona. Tin’s appears to be thi 
first record of an incomplete biotype with L. porpiona, though such a pbenomenon 
was noted earlier with L. icterohaemorrliagiae^ L. autumnaUs, L. ballum and L. 
australis. 

The blood serum agglutinated the strain up to a dilution of 1 ; 1000. The 

agglutination tiire of the urine was I : 160. No agglutinins were found against 

L. icterohaemorrhagiae, L. canicola, L. grippotyphosa, L. iiebdoniadis, L. sejroe 
and L. hyos. However, a titre of 1 ; 300 was obtained with L. autumnaUs. 

Serological evidence of infection was found in 9 out of a total of 42 goats 
examined so far. It is interesting that only one out of 36 samples of sera of sheep 
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showfd a litre of 1 : 300 with L. pomona but no titre against the seven serotypes 
included in this survey. 

Tlie relationship of caprine leptosjnrosis to human and animal infection with 
L. potnona is discussed. 


3. Effect of displacement of air cell on hatchability of eggs. 

n. P. TANDON, K. K. AGARWAI^ and S. BOSl?, Izatnagar. 

The position of the air cell is an imix)rtant consideration in the incubation of 
eggs as from the 18th day onward the embryo’s beak breaks into the air cell and 
preliminary respiration begins. Normal position of the embryo at hatching time 
IS with the head in the broad end of the egg and beak buried under the right wing. 
Therefore if the air cell i.s situated away from the beak of the embryo suffocation 
will lead to the death of the embryo. In the present experiment the side surface 
of the egg in its longitudinal axis was divided into 3 equal parts which were 
numbered in descending order from 1 to 3 beginning from the broad end. It has 
been observed that eggs having air cells in their upper (towards the broad endi 
hatch as well as those eggs having normal air cell in central po.sition on the broad 
end of the eggs. The position and size of the air cell on the 18th day of incuba 
tion in all these eggs was practically the same. When the air cell was located 
in positions 2 and 3, the hatchability came down to 67-1 and 25% respectively, 
fertility, in eggs having floating air cell, was very poor (51-2%) and hatchability 
zero i.e. no egg floating in air cell hatched. 


4. »A preliminary study in a new type of Infectious Hepatitis in ducks. 

P. G. PANDE, S. B. V. RAO and B. R. GUPTa, izatuagiu 

A new type of hepatitis in ducks, which exists in acute, sub-acute and chronic 

forms, caused by a virus has been recorded. The tempo of mortality is slow but 

affects persistently all age groups from two weeks to one year, particularly liatchery 
ducklings up to twelve weeks of age. Nervous symptoms like incoordination of 
movements and torticolis in young birds, and “going light’’ due to anaemia in 
adults characterise the disease. The syndromes produced by the virus though some¬ 
what similar to Duck Virus Hepatitis (U.V.H., a disease known since 
1950) differs in some aspects as organs other than livens are .aflecled. A filterable 

agent has been isolated by chick-embryo culture and produces lesions in chick 

and duck embryos different from DVH. virus. The serum-neutralization test-s, both 
in embryos and ducklings have proved the virus isolated to be antigenically un¬ 
related to D.V.H. virus. As the nature of the disease seems to be egg-borne (but 
has not been proved) the findings may have far reaching economic importance to 
the duck raising provinces in India. 


5. Enteritia of ducklings caused by an organism belonging to (Shigella) 

Alkalescens—^Dispar group. 

B. R. GUPTA and S. B. V. Rao, Izatnagar. 

An outbreak of enteritis in 2 to 5 week old ducklings due to (Shigella) 
A Ikalescens-Dispar group of enteric organisms is recorded. 

The organism was isolated regularly from the intestines of dead and ailing 
ducklings. Older birds were refractory to the disease while acting as carriers. 
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The “carriers” were eliminated by rapid whole* blood agglutination tCwSt, and the 
flock was shifted to more sanitary pens. The rest oi the birds were vaccinated 
against the disease with a vaccine prepared from the isolate, where upon the morta¬ 
lity ceased. The organism was typed as belonging to (Shigella) Alkalescens 
Dispar group, which was confirmed by the Central Veterinary Laboratory, Wey- 
bridge Surrey, England. It proved pathogenic to rabbit causing necrotic enteritis, 
and to chickens. This is the first recorded case in India o£ an A-D group organism 
of the Entero-bacteriaceae, affecting poultry, which is usually pathogenic to human 
beings. 


6. Some recent isolations and tying of Salmonella organisms in chickens. 

B. R. GUPTA and S. R. RAO, Izatiiagar. 

Two oiitbrc^iks of paratyphoid infections have been recorded in chickens in 
two large poultry farms. 

The first outbreak was of more serious nature and caused 43 per cent mortality 
in two to three weeks old chickens. Two tyi>es of vSahnoiiella organisms viz. 8al. 
concord (‘0*^6, 7; H —lv--l, 2.) and vSal. iiewpoit 8; II~eh-1, 2.) were 

isolated separately from different chickens, in the same outbreak. The morpho¬ 
logical^ biochemical and cultural characters of both the organisms were Biniilar, 
but seiologically they could be classified as separate types. 

The second outbreak was of a sub-acute type causing sporadic but persistant 
deaths in two to six wrecks old chicks and was due to Sal. typhimurium 0=4, 5, 12; 
H-i —1, 2. Arthritis affecting tibiotarsal joints was observed in some of the birds. 

Sal. newport and Sal. typhimiiriuiii are notorious for Salmonella food poisoning 
ui human beings and hence they are of great public health importance. 


7. Immunological studies on Pasteurella septica. V. Further observations on the 

immunising efficacy of adjuvant vaccine. 

M. R. DHANDA, J. M. LALL and P. C. SEKARLAII, Mukteswar-Kumaon. 

The previous studies with the oil-adjuvant vaccine showed that this vaccine 
induced solid immunity in hill cattle against experimental infection for as long as 
a period of 12 months. The results ot further invesiigations recorded iii this paper 
demonstrated convincingly that the duration of immunity conferred by this vaccine 
was at leaiit 2 years. Work oil the development of immunity revealed the interest¬ 
ing finding that a good grade of resistance to artificial challenge was set up as 
early as 5 to 7 days, indicating that the vaccine would be effective even when used 
in the face of an outbreak. Tests on its keeping quality showed that it did not 
deteriorate in its protective properties for at least 2 years when stored in the dark 
at room temperature ranging from 2'2°C to 29'5^C. 

Extensive studies on the antibody response in vaccinated cattle by several 
indirect methods including the newly adapted haemagglutination and lytic tests 
as well as the highly sensitive PCA reaction in guinea pigs showed that antibodies 
appeared as early as 3 to 4 days and persisted as long as 752 days. There was 
significant correlation between antifraction IB antibody litre and the immune status 
as ascertained by direct challenge. Antitoxin levels of sera appeared to be reliable 
indicators of natural or artificial exposure to P. septica. The significance of these 
findings in relation to control of haemorrhagic septicaemia is discussed. 
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8. Duration of immunity in fowU following vaccination with freeze dried Ranikhet 

(Newcastle) disease vaccine. 

P. R. NILAKANTAN, SAKKUBAI P. RAMACIIANDRAN and M. R. DHANDA, 

Mukteswar-Kumaon. 

Two liimdred and thirteen fowls varying in age from 2>2 to years were 
rhalleiiged with 10,000 infective doses of a virulent strain of RD virus. ThCvSe 
were the culled fowls from a poultry farm and were iniuiunized when 6 to 8 weeks 
ot age with freeze dried Mukteswar (RaB) strain of the virus. Whereas 207 of the 
birds proved solidly immune, six birds succumbed to challenge infection. 

The birds were bled before challenge and their sera were subjected to haemag- 
glutinindnhibition test. 131 (64-53%) had a HI titre of 80 and above, 49(24-14%)— 
20 to 40 and 23 (11-33%)—10 or less while sera were not available for test from ten 
birds. Of the six birds that died of challenge infection five did not reveal the 
presence of any HI antibody and one had a titre of 10. 

Further ,when sera from 519 biids of 1>^ to Syi years of ag'i of the farm were 
subjected to HI test, it was observed that 305 (58-77%) had a titre of 80 or above, 
135 (26-05%) 20 to 40 and 70 (15-22%) 10 or less. 

The results revealed that the freeze dried Mukteswar strain of RD virus gave 
satisfactory ininiunity practically throughout the useful span of life of fowls. 


9. Haemagglutinin-inhabiting and neutralizing antibodies in the protein fractions 
of plasma of fowls immunized with Ranikhet (Newcastle) disease virus. 

P. R. NIDAKANTAN, S. S. NKGI, SAKKUBAI P. RAMACHANDRAN and 
and M. R. DHANDA, Mukteswar-Kumaon. 

I* 

Studies were conducted to ascertain the distribution of antibodies in the various 
protein fractions of plasma of fowls subsequent to immunization with Mukteswar 
(RjB) strain of Ranikhet disease virus. The protein fractions of the plasma, viz., 
fibrin, euglobulin, pseudoglobulin I and pseudoglobuliu II were obtained by pre¬ 
cipitation with step by step increasing concentration of sodium sulphite. 

None of the protein fractions of plasma obtained from unimmunized bird.s 
revealed any liaemagglutinin-inhibiting (HI) activity. Two weeks after immuni¬ 
zation the titres of the fibrin, euglobulin and pseudoglobulin I, in HI units 
per mg. of protein, were 445, 890 and IH, respectively. In another set of experi¬ 
ments, the pseudoglobulin II fraction also contained demonstrable but very low 
amount of HI antibodies. It appeared that the HI antibodies may not be detect¬ 
able in solutions below a certain concentration. 

Neutralization tests carried out in eaibryonaling eggs with various protein 
fractions obtained from fowls at two weeks post vaccination showed that the 
neutralizing doses of fibrin, euglobulin and pseudoglobulin I fractions each con¬ 
taining equivalent amounts of protein, were 5x10^, 5x10* and 5x10* respectively, 
while the ebryo infective titre of the virus in the presence of euglolmlin oblained 
from unvaccinated birds was 2x 10*. 


10. ObservatioBt on the haemagglatinin-uihibition reaction of aera of fowls im- 
mimized with four different strains of Ranikhet (Newcastle) disease vims, 

r R. NILAKANTAN, SAKKUBAI P. RAMACHANDRAN and M. R. DHANDA, 

Mokteswar-Kumaon. 

Groups of fowls were immunized with Mukteswar, Palestine, ‘B,’ and ‘P* strains 
of RD virus. Sera obtained from these fowls at varying periods after immuniza- 
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lion were subjected to HI test against the homologous as well as the heterologous 
strains of the virus. Beta test employing two IIA units of virus as constant factor 
was adopted throughout. 

Whereas all the four strains of RD virus in question were iniiminologically 
identical, in that, the birds inmumized with any of the strains resisted challenge 
with a virulent strain of the virus, certain differences in HI litre was evident 
when sera were tested against lieterologous strains. In all instances Ill litres of 
sera were higher when Mukteswar strain was used as antigen than when otlier 
strains were used and the Palestine strain was next in the order. ‘B/ and 'F* strains 
resembled each other and gave a low HI litre when tested against either homo¬ 
logous or lieterologous iuiiuune sera. 


BIOCHEMISTRY 

11. Effect of thyroid and vitamin A & E on seminal composition of infrared 
irradiated and cryptorchid guineapigs. 

A. K. CIIOWDHURY and P. B. SEN, Calcutta. 

Tlie seminal composition of guineapigs made bilaterally cryptf)rclnd or both 
tlie testes exposed to infrared irradiation was studied at different intervals after 
the operation. The inlliience of thyroxine, methyl thlouracil and \itainin A & 1? 
mixture was also studied ou these animals. It was found that infrared irradia¬ 
tions caused a gradual depression of activity of the secondary sex otgans resulting 
ill serious damage of these organs. Methyl tliiouracil also caused considerable 
depression but cryptorchidism did not produce such depres.sion. Treatment with 
thyroxine or vitamin A and K mixture caused an increased activity of these organs 
as reflected from the total amount of ejaculate collected and its composition. The 
nitrogen, ascorbic acid and activities of the phosphatases, botli acid and alkaline 
were analysed in all the sample aftiT 6, 12 and 10 days interval from the day of 
operation. Semen wa.; oldaincd by applying a 30 volt ilternatiiig current on the 
heads for a few seconds. 


12. Thyroid function test using low doses of P^CHSA. 

SUBHAvS R. HASU and FAZIvK HOSAIN, Calcutta 

Several cases of liyper-, eu- and hypo-thyroid cases have been tested for their 
thyroid function using only 1-5 //c of I'*^-labelled human serum albumin against 
the conventional use of 10-100 /nc of Nal'*b The method is based on the deter¬ 
mination of the ratio of the activities of the saliva to protein-bound iodine at the 
24th hour of the ingestion of the tracer isotope. The assay of the radioactivity 
was made using a windowless gas-flow GM counter operated in anticoincidence 
with a ring of GM counters. The saliva to PBI ratio ranged between 0-3-0-6, 
1-3-15 and 21-46 for three hyper-thyroid, eight normal and four hypo-thyroid cuvSes 
respectively. 


13. Studies on the utilization of vitamin A. Part IV. Influence of the level of 
protein on the storage and utilization of vitamin A. 

G. C. ESH and S. BHATTACHARYA, Calcutta. 

High prevalence of xerophthalmia and other eye signs attributed to vitamin 
A deficiency in children suffering from kwashiorkor and other protein malnutrition 
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states have been observed by many workers in recent years. To what extent 
protein deficiency may affect the metabolism of vitamin A is not known. A series 
of investigations are in progress regarding the influence of protein nutrition on 
various aspects of the metabolism of vitamin A and "carotene with a view to finding 
out their mutual interrelationship. This paper reports the influence of the level 
of protein (6%, 12% and 18%) in the diet on the storage and utilizatioft of vitamin 
A fed at two levels 50 I.U and 710 l.U per day during both maintenance and protein 
regeneration state in adult rats. 

The results indicate that during maintenance highe-st liver storage of 
vitamin A is observed at 12% protein intake with lower dose of vitamin A, With 

massive dose of vitamin A, however, highest storage is found in animals receiving 

diet with 18% protein. But in case of iirotein deficient animals the liver storage 
seems to be lower with higher level of protein intake. With the above condition 
of vitamin A feeding highest protein utilization is observed at 12% protein in the 
diet. A slightly greater weight gain results when massive do.ses of vitamin 
are fed at all levels of protein intake. The results as a wdiole indicate that the 

level of protein in the diet has considerable effect on the storage and utilization of 

vit.amin A. 


14. Comparative efficiencies of different levels of groundnut cake in growing 
and laying poultry rations. 

S. BOSE and K. K. AGARW.Mv, Izatnagar. 

Studies have been made to determine the comparative efficiencies of different 
levels of ground nut cake ranging from 10 to 50 per cent of the growing and laying 
rations. The approximately protein percentage of the various groups ranged from 
19 to 28 per cent in growing rations and 15-4 to 21-4 in laying rations. The results 
of the experiment indicate that ground nut cake can lae included in growing and 
laying rations at a level of 50 ])er cent and 30 per cent respectively without any 
detrimental effect in growth and egg production. The present investigation also 
shows that growing chickens and laying hens can tolerate fairly high protein rations 
if otlier conditions are favourable. As the relative prices of cereal and ground nut 
cake favour the increased use of groundnut cake for economic poultry ration, 
it should be used liberally in poultry production, replacing much of the expensive 
cereals which are used as carbohydrate supplements. This i.s important because 
the development of poultry industry should not compete with the human needs for 
cereal grains. 


15. Studies on Cataract. 


KALYAN BAGCHI, Calcutta. 

The etiology of cataract is far from clear. A considerable amount of work has 
been done in recent years on this problem by physiologists, biochemists, clinicians, 
nutritioni.sts, ophthalmologists and also workers from various diverse fields. The 
biochemical pattern of the lens has attracted special attention of these workers. 
The sulphydryl compounds of the lens has assumed a position of great importance 
due to its close association with the biochemical reactions in the lens and also for 
the fact that its concentration is greatly affected by the clinical condition of the 
lens. Recent research has shown that this group of compounds in the lens is 
closely correlated with the protein content of the diet. A low protein diet and 
an extreme form of methionine deficiency produced by methionine sulphoximine 
administration produces great reduction in the SH group in the lens followed by 
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mature cataract. In the present investigation, the glycolytic process in the lens 
was studied under different conditions. There was a significant decrease in the 
larLic acid and glucose content of the lens as a result of a low protein diet. When 
incubated in vitro in a nutrient fluid, the glucose consumption of these lenses 
were much lower than those obtained with the lens from control animals. Similarly 
the lactic acid furinatioii fell much below the normal level. These findings indi¬ 
cate that as a result of a low protein diet, the glycolytic process in the lens which 
is the main metabolic path of this tissue falls below the normal level. This can 
possibly be explained by the fact that the enzymatic activity of the lens has been 
decreased due to the reduction of tlie protein bound snlphydryl group. Methionine 
deficiency j^roduced by the adininistralion of methionine sulphoximine in rats 
results in mature cataract. It results in serious biochemical legion in the lens 
whereby the carbohydrate metabolism is greatly affected. This derangement of 
carbohydrate metabolism niiglil be the cause of damage of the lens which ulti¬ 
mately produces cataract. 


PATHOLOGY 

16. Studies in Carcinoma of the Esophagus. 

vS KRISHNAIVUTRTHI, Madras. 

1. cases of carcinoni.a of the esophagus were analysed and classified 
according to site. The iialliology, the histology and etiology are discussed. 

2. Tliirtv-sovcn cases were acce[)led for radio-therapy and one for surgical re¬ 
section. Of the 37 cases twenty-nine received super-voltage therapy. 

3. All the 37 cases were in a fairly advanced stage of the disease, the radio¬ 
logical length of most lesions exceeding six erns. 

4. Of the 5G cases 7% had mediastinal iuvolvraeiit, 12-5% had distant lyrajAi 
nodal involvement, 14-3% lias distant metastases and 7% had squamous cell 
carcinoma of the mouth also. 

5. Of the 37 cases subjected to radio-theraiDy 62-5% were radio-responsive, 
better response being obtained in the upper esophagus than in the lower. 

6. The longest survival so far has been nearly two years in our series. 

7. Surgical resection .secnis to be the treatment of choice in the lower thora¬ 
cic esophagus and radio-therapy in the upper esophagus. 

8. The Radiation Morbidities met with arc outlined. 

9. The importance of avoiding ineffective exploratory thoracotomies which tend 
to disseminate the disease is stressed. 

10. It is firmly believed that a better co-ordinated surgical and radio-therapeutic 
attack on the disease and earlier diagnosis would improve results. 


17, A few observations on the delayed somatic effects of radiation among the 
exposed population of Hiroshima. 

T. GHOSE, Bombay. 

Recently it has been possible to have more accurate estimates about the dose 
of the different ionising radiations to which the atomic bomb survivors in Hiro¬ 
shima were exposed. Gamma and neutron doses with errors by factors of 1-5 
and 2 respectively have been estimated. Previous reports on leukaemia incidence 
Among the exposed 6 survivors were based on ill defined populations. Incidence 
of leukaemia based on a closed population of 74,100 exposed sutviyors is presented. 

Ill—66 
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All types of leukaemia except the chrouic lymphatic and the histiomoiiocytic types 
show increased incidence, but the increased incidence of chronic granulocytic leu¬ 
kaemia is most outstanding. This increase in leukaemia incidence reached its 
peak ill 1951 and 1952 and now shows u decline without reaching the level of 
spontaneous leukaemia. Prom clinical and pathological aspects, there is no signi- 
licant difference between the “radiation induced” and spontaneous leukaemias. 
Considering a section of this population with uniform shielding, a linear dose—a 
res]>onse relation is obtained up to a level of about 75 rep. Some investigations show 
an increased tendency in this population towards the development of malignant 
lumonr.s. People expo.scd to residual radiation only <lo not manifest any detectable 
delayed somatic effect. 


18. Studies on Mastitis—I. Incidence with special reference to its Epizootology. 

M. S SliTlil and M. R. DHANDA, Mukteswar-Kumaon. 

Incidence of mastitis in India has been studied and the various factor e.g. 
breed, age, injury, season etc. which might influence it have also been examined. 
Ill brief, the observations were as follows :— 

Incidence of mastitis in the different breeds of cows viz., Tliarparkar, Sahiwal, 
Thaii, llissar. Red vSindhi, lCiiroj>jan-cross-bred, Hill and Afghan did not appear 
to be significantly different and that the incidence in the same breetl varied con¬ 
siderably under the influence of environmental factors. 

Incidence went on increasing with a corresponding increase in the number of 
lactations aiul that the lowe.^t incidence was among the cows belonging to the 
first lactation i.e., the youngest age group and the highest among.st the highest 
age group. 

It was observed that the incidence of clinical tyjK'. of mastitis did not vary 
significantly during a certain period of the year. However, there was some 
evidence as brought out by the history .slieets of the animals at different fariii.s and 
also as narrated by the diaryman, handling these animals, on the basis of their 
experience, tjiat the number of elinical-cases was more often calving. 'Smmner 
mastitis’ as observed in Knglatid mainly affects dry cows but in Iinlia under infec¬ 
tions due to the various organisms appeared to occur mainly in lactatiiig cows 
irrespective of season, climate or weather. 

A conclusive evidence has been brought out to the effect that injury was not 
of much importance in the majority of mastitis cases although gross injury, when 
it occurred, was obviously of significance. 

It was seen that the disease occurred mainly in a chronic form. Clinical 
cases in cows ciccurred only to the extent of 3-9% while the percentage of mild 
chronic cases was as high as 43-6%. The incidence in buffaloes was compara¬ 
tively low i.e. 20-7%. 

An observation was also made with regard to the occurring of 'Blind teals* 
as a result of mastitis. Their frequency in cows and buffaloes in the heads sub¬ 
jected to this study was found to be 7-2 and 7-5 per cent respectively. 


19. A study of their vitro susceptibility of organisms usociated with bovine 
mastitis. 

M. R. DHANDA, S. N. BAKSHI and M. S. SETHI, Mukteswar-Kumaon. 

Zn vitro susceptibility of mastitis organisms comprising of 14 strains of SVr. 
agaUictiae, 5 strains of Str. uheris, 10 strains of Str. dysgalactiae, 3 strains of Sir. 
pyogenes, 12 strains of - staphylococci, 1 strain of Pseudomonas pyocyaneae and 5 
strains of Corynehacterium pyogenes to different antibiotics as well as combination 
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of drugs was studied. These organisms had been isolated from suspected cases of 
mastitis at the different dairy farms located in the different parts of the country. 
The antibiotics or combination of drugs employed in this study were (1) procaine 
penicillin G, (2) dihydro-streptomycin, (3) aureomycin, (4) combination of pro¬ 
caine penicillin G, dihydrostreptoniycin and sodium sulphamezathine, and (5) com¬ 
bination of procaine penicillin G, dihydroslreptoniycni, sodium sulphamezathine 
and cobalt sulphate. 

A considerable amount of variation was noticed in the susceptibility of the 
various strains of different species of mastitis organisms to the action of the 
different antibiotics alone or in combination with other drugs. Pseudomonas 
l>yocyaneae jiroved to be the nio.st resistant to the action of all the antibiotics. 
'J'here was no rclationsliip between the susceptibility of an organism to antibiotic 
and its properties of producing haeniolysin and coagula.se and forinati<ni of a pig¬ 
ment. The combination of diliydro.slreptoinyciu and sulphainezathine with peni¬ 
cillin showed a synergistic effect and the addition of cobalt sulphate in traces 
further increased the efficacy of this mixture quite considerably. 


20. Bovine mastitis due to yeasts. 

JM. K. DHANDA, D. NANJTA and M. S. SlvTUI, Mukteswar-Kumaon. 

A case of acute bovine mastitis due to pathogenic yeast like organism, which 
did not respond to treatment either with sulpha drugs or with antibiotics like 
penicillin and streptomycin, was encountered. 

The organism respoiKsiblc for infection was Oram-ixisitive, oval, reproduced 
by budding and grew practically on all media. The growth which was porcelain 
white developed within 24 hours. It produced acid and gas from glucose, sucrose, 
maltose, trehlose, manno.se, xylose, galactose and fructose. 

The infection was noticed in a cow in its first lactation without any previou.s 
history of mastitis. 

The organism was established as jxitentially pathogenic for the udder tissue 
on artificial inoculation and the infection appeared to be self-limiting as was 
evident from the culturing of milk samples at intervals from the mastitis case and 
four artificial infected goats as well as two artificially infected cows. 


21. Studies on Mastitis. II. Diagnosis. 

M. S. SiBTHI and M. R. DHANDA, Mukteswar-Kumaon. 

This is a report of the work carried out to study the eflicacy of various indirect 
tests employed for the diagnosis of mastitis for applii;ation in the field as com¬ 
pared with the more reliable cultural method of diagnosis. In this connection 490 
quarters or quarter samples from 125 cow'S not showing any clinical signs of the 
disease were subjected to this study. 

The tests taken up for the study were (1) physical examination of the udder, 
(2) Strip-cup, (3) Bromocresol purple, (4) Bromothymol blue (5) White-side, (6) 
chloride, (7) catalase, (8) leucocytic count, (9) hotis, (10) direct microscopic 
examination of milk and (1) direct microscopic examination of gravity cream, 
each with an accuracy of 70-2, 62*4, 50-6, 44-6, 70"3, 77*1, 66.1, 84.9, 66.9, 46.1 and 
73-1 per cent respectively. The study of bromocresol purple and bromothymol blue 
tests was, however, confined only to 242 samples of 53 cows as these tests being 
less reliable were not included in the subsequent comparative trials. 

The merits and demerits of these tests have been discussed and the relative 
efficacy of each in the diagnosis of mastitis has been brought out. 
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22. Pattern of leukaemia in Indiana. I. Incidence of different types. 

J. B. CIIATTERJEA and SANDHYA GHOSH, Calcutta. 

A series of 307 cases of leukaemia were investigated to study the incidence of 
various types. The series included 51 children. 

Acute leukaemia accounted for 50-2%, chronic leukaemia for 45-3% and sub¬ 
acute leukaemia for 4-5% of the total number of cases. 

In children, acute leukaemia was by far the commoner, constituting y2-l% of 
total number of cases. Acute lymiihocytic leukaemia (43-1%) was the commonest 
type, followed by myeloid (3b4%) monocytic (11-3%) and undilterentiated (5'9%), in 
that order. 

In adults, chronic leukaemia constituted 53-1% of cases. In the chronic group, 
myeloid leukaemia (44-2%) was by far the commonest, followed by lymphocytic 
and plasmocytic (2'3%) in that order. In the acute group, myeloid (18'4%) 
was again the commonest type, followed in order by lymphocytic (12'1%), mono¬ 
cytic (10-5%) and undifferentiated (0-8%). 


PHARMACOLOGY 

23. Antihistamine activity of Quinoline Thiazolidine compounds. 

J. K. MOIIANTY, B. N. DAS and 1*. TRIPATHY, Cuttack. 

Eleven compound.s which contain fused thi.izole and quinoline rings were 
■screened for autihistaminic and antiacetylcholine aclivitic.s u.sing various biological 
preparations. Only three compounds of the .series were found to have such action 
to a significant degree. Of these three compounds, M87-BP (Code number) seems 
to be the most potent. Its antiliistammic action seems to be more than aiitiac.etyl- 
clioline action. Results of relative potency studies indicate that as an histamine 
antagonist, it is more powerful than antazolinc hydrochloride (Antistiue), tinder 
the experimental conditions described. As an anticholinergic it is very much 
feebler than oxyphenouium (Antrenyl), a drug witleiy used in clinical practice. 


24. Preliminary observation on the amoebicidal action of Tylophora tndic and 
Psederia foetida. 


N. K. ROY and B. K. BOSE, Calcutta. 

A number of plants growing abundantly in a state of nature in many parts of 
India, are being used for a long time in the treanient of dysentery. But the 
liharmacological investi.gations of many have not yet been thoroughly done. Tylo¬ 
phora indica (Bunn, f.) Merr. (Antri, Sans.) and Paeden'a foetida, Linn., (Prasarani, 
Sans.; Gandal, Beng.) are among those which are extensively used in indigenous 
and folk medicines. The former was recouinieuded as an antidysenteric drug as 
a substitute for Ipecacuanha by Roxburgh, Russel, Anderson, Fleming, Kirkpatric 
and others, and it was included in Bengal I’harniacopoeia in 1844 and in Pharma¬ 
copoeia of India in 1868. Considering that investigations on tliese plants may be 
of economic importance work was taken up in this laboratory since a pretty long 
time. In in-vivo testa in our inbred laboratory mice and rats and in in-vitro tests 
in modified Ishii and Kutsumi’s medium using a strain of EH 602 developed in 
this laboratory, it has been observed that T. indica (succus) has got definite amoebi- 
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cidal activity both in-vivo and in-vitro in a dose level 0*1 c.c. per 10 gm, body 
weight and 1 in 1,000 dilution respectively, hut on the other hand, P. foetida 
failed to show any amoebicidal action both in-vivo and in-vitro, though Blight 
temporary inhibitory action was noticed. Any relief produced by the drug is likely 
to be due to inhibition or supression of other intestinal pathogenic llora. Further 
work is being continued for separation of the active constituents and comparative 
evaluation vis-a-vis other amoebicidal agents. 


25. Preliminary report on experimental phacoanaphylaxis with human cataract 
lens material. 


K. N. OJIIA and M. C. iNlisra, CuUack. 

riiacoaiiaphylaxis is rept>rted as one ot tlie complicalioiis of the extra-capsular 
extraction operation. 

The present work was undertaken to stud}' if tlie antihislamiiiic drugs could 
jjievciit the nccurraiice of the experimentally induced eye reactions to lens material 
Ml animals. 

The labbits were mostly used for this study. Into the e^es of the rabbitvS 
suspensions of lens material prepared aseptically w^ere induced mtra-occularly into 
the anterior chamber. This method caused a scries of eye reactions from mild to 
severe or very marked degree. 1-5 to 2-0 ml of normal saline w^as used per lens to 
prepare the suspension. With 24 size line needle and 0-5 ml tuberculin syringe 
Od ml of tile lens suspension wriS delixered into the anterior chamber. As a control 
sejiarate gioups of rabbits were injected with sterile normal vSalinc and sterile fine 
siispeijsioii of st<u*ch. The conU'ol group did not show tlic usual eye reactions. 

On repeating llie second injection of the lens material suspension into the 
anterior chamber of the previously sensitized eyes caused always very marked 
reactions in these eyes. 

Synopen instilled into the eyes or given intramuscularly in tlie dosage of 0-1 nil 
1% solution given daily did not prevent llie occurranc'c of the eye reactions. 


PHARMACY 

26. Bromometric estimation of Methocarbamol. 

r. M. PARIKH and S. P. MUKIIERJI, Bombay. 

Methocarbamol or 3-{0-Methoxy phenoxy)-24iydroxy-propyl carbaminate was 
found to form bromoderivatives. Optimum conditions under which this proper!} 
can be exploited for developing a quantitative estimation of methocarbamol have 
been presented. 

Methocarbamol dissolved in alcohol and diluted witli water is reacted at 0^ with 
the excess of bromate bromide solution and dilute hydrochloric acid. At the end 
of 10 minutes excess of bromine is estimated in the usual manner by sodium thio¬ 
sulphate. PTom the quantity of bromine consumed, content of methocarbamol is 
calculated. 

The common excipients and lubricants used in manufacture of tablet of metho¬ 
carbamol do not interfere. The method can be used for estimation of methocar¬ 
bamol in pure state and in tablets, in which form, this drug is usually administered. 



b22 


Ptoc. 47th Ind. Sc. Cong. : Part Ill ; Abstracts 

PHYSIOLOGY (VETERINARY) 


27. Effect of vitamin and antibiotics on hematopoesis in the chick. 

H. C. SAXISNA nnd K. KUMAR, Udaipur. 

• 

The* effect of vitamin and penicillin on hematopoesis in the chick was 

fclutlied. Deliciency of vitamiji U,, resulted in retardation of growth as well as in 
a lower blood content of hemoglobin, ervthroc>te and hematocrit. When vitamin 
deficiency v^as aggravated by an anaemia rcsniting from injection of plieuyl- 
hydra/ine HCl^ vitamin was shown to have a stimulatory action on hemato- 
poesis. A single iiijecliou of phenylliydra/ine ilCl into G week old chicks caused 
anaemia and a seven day period ela])sed before hemoglobin, erythrocyte and hemato¬ 
crit values of deficient chicks reached a normal level whereas only five days W'cre 
required for vitamin B,, supplemented chicks to return to normal liemalological 
levels. 


28. Blood picture of KankreJ cows and calves. 

Ji. M. r.MTvB. G. h. MITIIUJI and B. G. vSilAII, Aiiaiid. 

iMoriihological constituents were determined in the blood of (a) KS calves below 
1 year, (b) IG cal\(‘s belv\ccn 1 and 2 years, (c) 46 cows betw'cen 3 and 7 years and 
(d) 14 ('ows between 8 and 16 yi^ars. In order to oI)‘-erve the effect of pregnancy, 
the data on 2b pregnant cows were compared witli those of 35 nonprcgnaiil ones. 

It has been observed that 3 *oniig cahes up to ? vears of age as compared to 

(ows from 3 to IG \ears of age have a significantly higher amount of; 

« 

Ki,vtlirf)cytcs~8-92 millions per ml. as against ()-75; Lecucocytes—13-58 thou¬ 
sands per ml. ns against 11-61; Packed tell volume—40-06% as against 36-00%; 
Mean corpuscular haemoglobin concentration—.34-99% as against 30-94%; Lympho- 
eyle.s—48-35% as against 34-20%. 

However, their mean corpuscular haemoglobin was lower ; 15-23 yy as against 
18-21 yy and eosmopbils 6-52% as against 9-50%. 

Pregnant cows, as compared to empty ones have a significantly higher amount 
of : 

Haemoglobin in gms % 13-1 as against 11-9; Mean corpuscular haemoglobin - 
20-40 yy as against 19-46 yy; Kosinopliil—10% as against 9%. 


29. A method for the identification of rapid feathering character in day-old 
chickens. 


R. B. ly. SRIVASTAVA and vS. BOSB:, Izatnagar. 

'rhe rapid feathering trait in chicks is of great economic importance as the 
rapid feathering chicks are better protected against chilling and are heavier at 
broiler age than the ones with slow feathering. In broiler industry the rapid fea¬ 
thering chicks are preferred because they are well feathered as compared to the 
late feathering individuals who look naked or pin feathered in backs. Investigation 
ha.s been carried out to find out an easy method to identify the rapid and slow 
feathering chicks suitable for tire poultry farmer in India, by examining the secon¬ 
dary feathers at hatching time. It has been observed that all those chicks which 
show six or a1x)ve number of secondary feathers are rapid feathering whereas chicks 
showing 2, 1 and 0 secondary feathers, are slow feathering individuals, Chicki 
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showing 3, 4 and 5 number of secondary feathers on the hatching day are doubtful 
cases aud should be re-eiamined on the tenth day for tail feathers. Those showing 
tails on tenth day are rapid feathering chicks and individii.als without tails are 
slow feathering. 


30. Day old sexing in cross bred chicks, 

Ji. P. TANDON and S. BOSK, Izatnagai*. 

Day-old ^.exing of chicks is an important item on farms engaged in producing 
egg laying stocks. The vent method of day-old sexing is a specialized job. With 
the increase in the production of cross-bred poultry for commercial purposes it 
will be advantageous to make use of sex-linked inheritance for sexing baby chicks. 

During the present study offortb have been made to sex cross-bred day-old 
chicks on the basis of the sex-linked slow and rapid feathering character. The 
progeny of White Deghoni males crossed with Rhode Island Red and Barred 
Plyniontli Rock females could be sexed at day-old with 94 per cent accuracy. 
Chicks having reniiges bigger iliaii their respective coverts were classified as rapid 
feathering (females) and those having rcmiiges smaller than the coverts were groupe<l 
as slow feathering (males). 


31. The inhibitory effect of Colchicine on gastric secretion in group cannulated 
pigeons. 


K. N. OJHA, Cuttack. 

Cropb cannulated pigeons were found very suitable lor the study of the effects 
of colchicine on gastric secretion. The drug reduces the volume and acidity of 
the gastric juice produced in response to histamine as repnrted by Koskowaski 
and Mahfouz (1953).* 

In the present senes of exjieniiieiits different iiietlioil xsas u.sed bo that 
Jio anaesthesia is used at the time of obtaining the gastric secretion in response to 
histamine and acute operation of o2:)eniTig the abdomen, as followed by previous 
workers^ was avoided. Colchicine was given in the dosages of 0-1, 0-15 and 0-2 
mg/100 gm for 3 to 6 days. 

It was observed that while dose of 0-1 mg/100 gin did not produce significant 
effects, colchicine in the dose of 0-2 mg/100 gm proved to be toxic as mortality 
was frequent when this dose was used. Significant reduction of gastric juice and 
free HCl secreted in response to 0*02 mg per 100 gm histamine was produced when 
colchicine in the dosages of 015 mg/100 gm was given intramuscularly daily for 
6 days. It w^qs also observed that all the pigeoiivS, given colchicine treatmentp 
showed loss in their weight. 

In four pigeons gastric secretory response was studied before and after the 
colchicine treatment. The gastric secretory response was obtained with the fixed 
dose of histamine every time. It was observed that there was reversal to normal 
gastric secretory response after an interval of 6 to 12 days. 


•J. Pharmacol. & Expt. Therap. 109, 361, 1953. 
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32. Economic testing and recording of milch cattle for their production. 

R. N. DEvSAI and M. D. SPIARMA, Mathura. 

'llitj iiioiitlily yields estimated on the basis of once a month testing of milch 
.liiinials, vary between 1*34 to 8-00 per cent for milk and “-1*2 to 5*1 ^er cenl 
tor fat test in cows and 4-5 to +7(0 for milk and —1*5 to 10-0 per cent 
for fat test in buffalo. The estimates for the whole lactation period for milk vary 
only within V}o of the actual I)oth in case of cow's and buffaloes. 

The cost of testing milk samples once a fortnight and once a month comes 
to 32 n.P. and 10 n.P. respectively for every animals. The labour in recording 
the performance would also be reduced proportionately to l/15th and l/30th respec¬ 
tively of that involved in daily recordijig. This strongly suggests that testing of 
cows could be economically and accurately applied to rural as well as farm cattle 
to estimate their production and thus create more room for further employment in 
tlic rural areas. 


33. Milk with egg-yolk as diluier for Mariana bull semen. 

(>. N. CHAURAvSIA and S. K. SAHA, Mathura. 

ligg-yolk with milk in the proportion of 1:2 and 1 : 3 can be used for the 
prevServation of cow bull semen. Both the diluters are equally good in which the 
semen of Hariana bull can be kept preserved for insemination purpose for an 
average period of 5* 10 days in YjMg (Egg-yolk 1 part and milk 2 parts), 5-30 days 
in Y^Mj (I?gg-yolk 1 part and milk 3 parts) and 3-0 days in milk. 

Since non-electrolyte diluLors yield better results than those with electrolytes, 
milk and glycine dilutors have proved belter. In tin’s dilutor a complete elimina¬ 
tion of the use of the electrolytes for buffering capacity lias yielded promising 
results. PJgg-yolk witli milk proved more eflioacious in respect of half life (in¬ 
semination level) over that of milk dilutor alone. Sccomlly milk and egg-yolk 
being liiological substances are easily available and the process of preparing the 
dilutor is simple and practicable under the field condition as it avoids the need of 
accuracy in weighing the cliemical buffers. Thirdly the cliemical salts when stored 
for long periods may undergo change in tlieir w^atcr of crystalizatiou resulting in 
inaccurate osmotic pressure of the buffer when used as vSetnen dilutor. 

The fertility trials of these dilutors are in progress. 


33A. Studies on heritability and genetic correlation of some characters of 
economic importance—II : (i) Interval between first two calvings, (ii) Yield 
of milk in the second lactation. 

H. V. DADIvANI, P V. CHANr)lRAM:ANI and P. BHATTACHARYA, 

Izatnagar. 

Records of 74 dam-daughter pairs involving 10 sires in the Hariana breeding 
herd at the Indian Veterinary Research Institute, Izatnagar, were studied, in re¬ 
spect to the first calving interval and yield of milk in the second lactation. 

Mean, its S.E. and coefficient of variation for calving interval in these dams 
and their daughters w^re : 427-24 days and 461-00 days, 9-69 days and 16-00 days, 
and 19*52% and ^-85% respectively. Similar statistical values in respect to milk 
yield were: 3218*^ lb. and 2578*78 lb., 156*90 Ib. and 130*30 lb, and 41*94% and 
43*47% respectively. 
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♦HSflrtfability coefficient wa^s low ( + 0*0184 ±0-448) for calving interval, but rather 
hi^h. 44^1I!»4300± 0-226) for milk yield. Little improvement was, therefore, expected 
froiii further selection for calving interval, but the expectation for milk yield was 
rather good. 

Phenotypic and genetic correlations between the calving interval and milk yield 
were +0*1572 and +0*1870 j*espcctively. 

Positive genetic correlation between calving interval and milk yield indicated 
that the breeding in the past had been guided by selection for both these trails 
These correlations help in establishing a selection index for a breeding herd. 


STATISTICS 

34. An estimate of the food cost of maintenance and milk production of India*! 
cows and she-buffaloes in terms of nutritive standards and money values 
(A preliminary study). 1. On the basis of India as a whole. 

L CIIATTKRJE15 and S. SAHA, 

This study .shows that on the basis of India as a whole the uiaiiileiiance bhare 
i)f food cost (103*14 lakh tons of T.D.N. worth 363 crores) for milking cows aloiu 
is 3-4 tunes the food cost (30*34 lakh tons of T.D.N. worth 106*76 crores) required 
for producing milk. This ratio high as it is becomes 8*5 times on overall basis 
of all cows (18*953 ni. milkers and 28*581 in. non-milkers) involving 258-7 lakh 
tons T.D.N. worth 909*8 crores, raising the total cost to 1015*55 crores. 

In tlie case of buffaloes the maintenance cost (79*9 lakh tons T.D.N. Worth 
281*02 crores) for milkers is 1*8 times the cost of milk production; and the overall 
maintenance cost (166*66 lakh tons T.D.N. worth 58(5*08 crores) for milkers and 
non-milkers comprising 21*304 m. is 3*72 times. 

The cost for maintenance and milk producticai of cow-, and buffaloes together 
involve 500*58 lakh tons T.D.N. worth 1760*34 crores (1495*87 crores for maintenance 
and 264*47 crores for milk production). Out of 1495-87 crores nianiLenaiice cost, 
non-milkers swallow 85%. 

When the estimated money return from milk vi/., 98(5*5 crores <364*6 crores 
or 37% from cows and 621-9 crores or 63% from buffaloes) is deducted from food 
cost (1760-34 crores) it shows a loss of 773*85 crores Of this huge |r)ss cows account 
for 84% and buffaloes 16%. 

The siim-tdfal of the effect is that while the production of cow and buffalo 
milk is worth 987 crores the huge maintenance cost of large iiuml)er of unthrifty 
animals is involving the country into an annual loss of 774 crore.s equivalent to 
6 to 7 times of what we are annually spending in importing food grains. In n 
good many States (discuSwSed in the next paper) the position is considerably worse. 


3S. An estimate of the food coat of maintenance and milk production of India's 
cows and she-bulfaloes in terms of nutritive standards and money values 
(A preliminary study). 2. On the basis of Regions aiid States. 

I. CHATTRRJER and S. SAHA, 

In India’s critical food situation a protective food like milk is in still shorter 
supply. In some 15 States the per capita availability is not only below the tenta¬ 
tively fixed standard of 10 oz., but in Orissa and West Bengal it is le.ss than half ^ 
and in Assam and Kerala it is less than one-fourth. Himachal Pradesh, Punjab, 
PEPSU, Sanrastra and Rajasthan have over 10 oz., availability. In the rest it is 

in—67 
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between 1-29 and T-O? oz. The lowest yield rate ijer cow in Madhya Pradesh and 
Viiulhya Pradesh is 1/22 ind, of Punjab and 1/118th of Denmark. Neither the 
yield rate nor tlic total production of food grains presents such a wide variation. 

One iinportaiiL rea.son for low milk production from cow’s i.s that despite their 
colossal number, non-milking cows outnumber the cows in many States by l>f to 
over three times. In India it is I-6 times. Punjab, PI3PSU, Saurasfra, Delhi, 
Bombay and Himachal Pradesh arc favourably placed in this respect, Male oxen 
re(|uircil for cultivation also outnumber the cows (1'2 times in India). In the case 
of sbe-buffaloe.s iheir number is 2-6 times of male buffaloes. 

In States like Vindhya Pradesh, Bombay, Madhya Pradesh, and Assam the 
maintenance co.st of milking cows alone is 9 to 15 times the cost of milk production 
In the remaining States it is between 1*44 times in Punjab and 4-68 times in 
Jammu and Kashmir. Uii the basis of both milkers and non-milkers the ratio 
lumps up to 26‘6 in Assam, 25-8 in Madhya Pradesh, 25-7 in Vindhya Pradesh, 
2b8 ill Bombay, 15-9 in Hyderabad, 15>1 in Orissa, 14-7 in Mysore, 12-8 in Jammu 
and Kashmir and 11-4 in Madhya Bharat. In the rest it fluctuates between 2-5 
in the Punjab to 8-9 in Madras. 

In the case of she-buffaloes the maintenance cost of milking animals only in 
Punjab is even less viz., 0-9 times of cost of milk production. In the majority of 
Slates it v.aries between l-IO in Saurastra to 2*78 in Bombay. Only in Madhya 
Pradesh it i.s 3-46 and in Assam 5-78. On the basis of both milkers and non-milkers 
the ratio varies from 1-66 in the Punjab to 7-00 in Madhya Prade.sh and Vindhya 
Pradesh. Only in Assam it is 12-83. 

Thus, while neither cows nor buffaloes have been economic, the position of 
cows has l)een still worse. Some related aspects have also been discussed. 



SECTION OF AGRICULTURAL SCIENCES 


President : —Dr. B. N. Singh, Ph.D., D.Sc. 
A hslracls 


AGRONOMY 


1. Studies on nutrition of oilseed crops. 111. Interaction of phosphorus and sulphur 
on growth, yield and oil content of mustard (Brasgica juncea Hook F, & 
Thoms.). 

P. K. SKN aud P. SENGUFfA, Calcutla. 

Results of a sand culture experiment ou the effects of increasing levels of 
phosphorus deficiency and of addition of correspondingly increasing doses of sulphur 
to make up for ionic disbalance in the phosphorus deficient nutrient solutions on 
growth, yield and oilcontent of mustard (Var. Rai P-85) are presented. Height, 
nujiiber of branches and leaves, flowering period, fruit vset, development of seed 
and oilcontent are adversely affected by phosphorus deficiency. Addition of sulphur 
to phosphorus deficiency conditions has no beneficial effect. 


2. Seasonal effect on growth, time of floral initiation and emergence of earhead 

in Aiis and Aman rice (Oryxa saliva Linn.). 

P. K. SEN and N. ROY, Calcutta. 

An investigation into vegetative growth^ floral initiation and emergence of 
earheads in two ammi (Patnai 23 and Bhasanianik) and two ans (Dhairal and 
Charnack) varieties of rice, sown on four photoperiodically imfxjrtaiit dates, has 
been carried out. 

The aman varieties have in general shown longer duration, greater height, 
larger number of tillers and larger number of leaves than the axis varieties in all 
the sowings except in the sowing in September. The time taken for floral initia¬ 
tion is significantly longer in the aman varieties than in the case of aus varieties 
in all the sowings, except in the sowing in June, when the fwo aus varieties and 
one aman variety (Patnai 23) have taken equal time for floral initiation» The time 
taken by the other aman varieP (Bhasamanik) is also significantly shortened in 
this sowing in comparison to other sowings of the same variety. 

The time-lag between floral initiation and earhead emergence is Bignificantly 
longer in aman than in the aus varieties in all the sowings except in the sowing 
in September. 

Floral initiation is not confined to short day or long day periods either in aus 
or in aman varieties but earhead emergence in aman varietcis has generally been 
limited to short day period, whereas in aus varieties emergence of earhead has 
taken place both in short day and long day periods. 
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3. The effect of manure on the yield, economy and nutritive value of pasture 
grass. 


I. CHATTERJJSR, Calcutta. 

The experiment was conducted for one nianurial year and three residual years 
on a land with undisturbed natural herbage for 30 years. Eight treatments and 
mie cfjiitrol were randomly distributed in six blocks having 54 1/57 acre individual 
l)lols. The treatments gave a green yield from 269 inds/acre to 328 md/acre or 
137% to 167% oil 1(X) of control during nianurial year, and 201 mds/acre to 317 
mds/acre (124% to 197% on 100 of control) during two residual years. The three 
years’ mean annual yield from the eight nianurial plots (taking them all alike) 
gave 268-24 nuls/acre green yield equivalent to 112-7 mds/acre dry matter. It 
works out at 102 lbs. green forage (51 lbs. dry matter) per day during 
SIX monllis between May and Octolx?r. On 8 Iks. basis of dry matter it means daily 
inovision for 6-4 animals or for a total of 1,160 animals of 400 lbs. live weight. 

The return per rupee on lowest cost of treatment (Rs. 20-00 per acre) was 
13-75 iiids. (4-05 iiids of dry matter). 

The estimated annual yield of T.D.N. and digestible protein showed high 
economic advantage when considered on the basis of same amount of T.D.N. and 
l).l\ present in oilcakes. 

The results show that pasture grass is the cheapest means of supplying food 
for our cattle. 


4. Nutritive values of straws from pure rice straws. 

I. CHATTERJEE, Calcutta. 

|k 

Tin’s work was conducted with straws from Departuientally evolved pure rice 
strains (12 from Kharif aus variety and 9 fnjin winter anuin variety). The analysis 
of aus samplc.s, when compared with “Kataktara” variety as the standard, showed 
a variation of +20 to —65% in protein content, +10 to —103% in ether extract and 
+-16 to -41% in soluble ash content. In the case of aman samples, comparison 
with “Jndrasail” variety of Chinsura as standard, showed a variation ranging from 
+ 11 to —76% in protein content, +31 to —29% in ether extract, +6 to —132% in 
soda content, +41 to —27% in potash content, +36 to —1286% in chloride content, 
+7 to +56% in phosphorous content, +5 to —27% in calcium content and +4 to 
+54% in oxalic acid content. Indrasail variety grown in Chinsura alluvial soil 
showed 2>372% as compared to 1*235% oxalic acid when grown in Dacca red soil. 
An unspecified variety of aman straw from the saline tracts of Barisal recorded 
negligibly low percentage (0*039% oxalic acid). There was also large variation in 
some of the nutritive components in the different straws. 

The feeding and metabolic tests were conducted with aman varieties of Indra¬ 
sail, Latisail and Bhasamanik. Both Indrasail and Latisail had similar composi¬ 
tion except tliat Indrasail coiiiaincd more total and digestible protein and ether 
extract; and the ingestion of other components from it was slightly more. The 
.animals under the feeding of Indrasail straw definitely fared better. 


5. Preliminary study on the effect of application of phosphoric acid on yield and 
oil content of groundnut. 

R. N. MOHANTY and G. C. DUTTA, Bhubaneswar. 

The variety A.H. 477 (erect variety) was taken for the experiment. The treat¬ 
ments consisted of (1) Control (No P,0,), (2) 20 lbs. of P,0,, (3) 40 lbs. of P,0., 
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(4) 60 iSs. of P,0, and (S) 80 lbs. of P,0, per acre, applied in one dose at the 
time of sowing. The experiment was laid out in randomised block design, with 
three replicatoins. As the plant population was low the observations were recorded 
on live single plants selected at random, from each of the above treatment, in 
each replication. The yield per plant was statistically analysed and was not signi¬ 
ficant. There was an improvement in the size of pods due to application of phos¬ 
phoric acid. The oil content of seeds, as analysed by soxhlets methods showed 
a trend of gradual increase with the increase m the dose of phosphoric acid applied 
to the crop. 


C. Response of sugarcane varieties to nitrogen doses. 

R. KlIAI^ and K. vS. B.\vSAPrA, New Delhi. 

The results of an investigation, to assess the relative merits of .six new cane 
varietits viz., CD. 797, CO. ti47, CO. 659. CO. 1109, CO. 999 and CO. t)98 manured 
at four levels of nitrogen—0, 40, 80 and 120 lbs. N per acre have been presented 
in tbi.s paper. Varieties exhibited significant differences in respect of cane yield 
as well as coniinercial cane sugar. Variety CO. 1109 registered the highest yield 
of 878-17 mds. of cane jier acre and wa.s at par with CO. 647 (799-24 mds. per acre) 
but significantly superior to the rest of the varieties. There was progressive and 
signilicaiit increase in the yield of cane with increase in the levels of nitrogen 
from 713-66 mds. in ‘control’ treatment to 795-75 mds. in the N3 treatment. The 
optimum level of manuring wa.s observed to be 80 lbs. per acre under the soil ami 
cultural conditions of this experiment. The interaction between varieties and 
nitrogen was not found to be significant. 


7. Preliminary study on the effect of nitrogen fertilizers on growth and yield of 
spring (Boro) paddy. 


B. N. GHOSH, Chinsurah. 

Manurial trial was conducted in randomised blocks with four replications to 
study the effect of two types of nitrogen, organic (mustard cake) and inorganic 
(ammonium sulphate), singly and in combination, applied at the rate of 1(X) lb. 
per acre during final paddling, on growth and yield of boro paddy, variety 
Chinsurah boro-1. 

Both organic and inorganic manures, when applied singly and in combination, 
gave definitely higher yield of grain and straw over the “no manure” treatment, 
the increase being the greatest with organic manure in combination with inorganic 
manure. The percentage increase of grain and straw under mustard cake, ammonium 
sulphate and in combination (mustard cake plus ammonium sulphate) is 27-5, 16*7 and 
28-0 for grain and 17-3, 18-1 and 29-1 for straw, respectively, over no manure. Grain 
yield data are not significant, while the data for straw are significant at 5% level. 

Height of the plant, length and breadth of the flag are found significantly higher 
in the manured plots, the response being the greatest with ammonium sulphate, while 
no significant difference in the number of total and ear-bearing tillers and in the 
ear-length is recorded. Slight early flowering is noticed in the control plants, which 
is statistically significant at 6% level. 
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8. Influence of climatic factors on growth and yield of spring (Boro) and summer 
(Aus) paddy. 


B. N. GHOSH, Chiusurali. 

Seven varieties of boro paddy, Assam—I, Assam—^II, Assam—D. I.—3, 
Ji.I.— 4, Kakuria and Cliinsurah boro—1, and three varieties of aus paddy, Dhairal, 
lAiaudibutti and Bhutmun, were sown in both kharif and boro seasons. The 
expcnnicnt was conducted for two consecutive years in randomised blocks with six 
repliaitious. 

During initial stage, a significant difference in the tillers among the varieties 
IS noticed in kharif and boro season. Dow temperature in January and February 
during boro season checks the rate of tiller formation, while higher temperature 
\n July and August during kharif increases the rate. During boro season plant 
gru\Ath in lieight continues. 

Greater plant lieight and flag leaf's length and breadth are recorded during 
k hat if season in both the years, when there is high temperature, high percentage 
ol relative humidity and heavy rainfall. 

Ivar emergence begins, irrespective of boro and aus varieties, when the day 
liJigLh is over 12 liours. 

Chinsnrah boro—1 and Bhutiniin, though belong to boro and aus group res 
peeLively, behave well in both the seasons in respect of their grain yield, while 
boro varieties, D. 1.—3, D. I,—4 and Kakuria are very sensitive to climatic condi- 
lit)ns. Their grain yield was very poor during kharif season, when they coiitri- 
billed mostly towards straw. Two aus varieties, Dhairal and Marichbutti, are un¬ 
suitable for cultivation during boro season. 


9. Studies on the formulation of manurial schedule of sugarcane crop in relation 
to phosphate absorption through foliage analysis. Part 11.—Effect of different 
doses of phosphate in soils in relation to its absorption by sugarcane crop. 

J. C. BHARGAVA and S. C. SEN, Kanpur. 

An experiment with CO. 453 was laid out with 4 different doses of phosphates 
viz. 50, 100, 150, 200 lbs. per acre. The phosphate was applied as double super¬ 
phosphate. The periodic sample of the 4th leaf from four mother canes of four 
different treatments were removed and separately analysed for content. 

The analysis of variance of all these four different treatments during August 
to November at an interval of 21 days showed non significant values confirming 
that more than 50 lbs. per acre has no beneficial advantage. 


10. Role of subsoil water in alkali soil formation. 

R. S. MURTHY and T. B. RAUT, New Delhi. 

Soil survey in Uttar Pradesh has shown that the watertable is generally high 
(48-72 inches) and there is considerable fluctuation in the subsoil water level 
between the wet and dry periods of the year. The high watertable and tlie bad 
quality of water have been responsible to bring about salinity, and alkali hazards 
in soils and thereby rendering them useless for cultivation. Soil analysis has 
revealed that pH of the twice saturation paste is very high (8*35 to 10*15). The 
Electrical Conductivity of twice saturation extracts is extremely high ranging 
between mmhos/cm. water soluble salts comprise predominantly of 

carbon^s ions and sodium among cations. The exchangeable sodium 

per cent"Varie^'frW 35 to 80. Water analysis has shown that the pH is very high, 
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9*5; Electrical Conductivity is 2*1 mmbos/cra. Carbonates and bicarbouates are 
present in appreciable amounts (12'84 and 5*17 in.e./litre). Sodium content is very 
high (19-46 m.e./litre) when compared to total calcium+magnesium. It is thus 
seen that the nature and quantity of salts present in the soil depends to n large 
extent upon the nature and quantity of salts present in the ground water. 


11. Kurai or Sink-hole soils. 

K. V. S. SATYANARAYANA and N. K. SUHNDE, New Dellii. 

In the course of a reconnaissance soil survey of the National Extension Service 
Block, Sohawaf, Satna district, Madhya Pradesh, it has been noticed that the land 
surface is marked by small scale undulations, in a net like pattern, appearing like 
‘sink-holes’. These are locally called ‘Kurai’. The ‘Kurai’ are very well deve¬ 
loped in the ‘regur’ type of soils of pasture lands and less so in the cultivated 
areas. 'J'he sink-holes are circulai-, oval or irregular in shape. They He in the 
general direction of the slope of the land at 8 to 10 ft. distances and llieir size 
depends upon the depth of the parent rock. They are verticlc where the parent 
material is near to the surface while they arc .slanting where the parent material 
is deep and in some cases ends into the fissures of the underlying rock a-, embeded 
in a matrix of yellowish gray lime concretions arid clay. In contrast to normal 
soils the clay content is more and colour is a shade darker. The iron and lime 
concretions are also low. 


12. Reclamation of saline and alkali soils in semi arid and arid regions under 
restricteid irrigation facilities. 

R. K. CHIBBRR and K. V. S. .SATYANARAYANA, New Delhi. 

In semi-arid and arid regions salinity is usually an ever present hazard. There 
ate areas where neither the supply of water is adequate nor is it of good quality 
to leach out salts, replace sodium (soil alkali) by calcium salts. In Delhi State 
where the annual rain fall is about 25 inches and most of it is received in the 
monsoon period, it was thought to utilize rain water for leaching out the salt. 
Generally the soils ate of lighter texture and moi.stiirc retention capacity is low. 
The treatments given to soils are (a) control, (b) gypsum at 2 tons per acre, (c) 
organic manure at 4 tons per acre and (d) gypsum plus organic manure. Puddling 
of the soils after the first heavy .shower made the water standing for a very long 
long time on the plots and replacement of sodium by calcium in the exchange 
complex was possible and is confirmed by the pH measurements of soil. lu gypsum 
treated plots the pH value has come down from 9-0 to 8-0. In the rabi .season the 
plots were sown to wheat; the treatments increased yields more than 100% over 
control in case of gypsum organic manure. These experiments have demonstrated 
that vast areas of dry saline and alkali lands can be brought under cultivation. 


13. Effect of different levels and forms of phosphate fertilizers on the yield of 
rice crop. 

I. C. MAHAPATRA and B. N. SAHU, Bhubaneswar. 

The treatment combinations consisted of four forms of phosphatic fertilizers, 
(bone meal, rock phosphate, superphosphate and hyper phosphate) x ?^Jevels of 
P,0( (20 lb. and 40 lb.) per acre+2 controls (one mimannre(y^|j||^|^^§^ther with 
20 lb. of N as snlphatb of ammonia). The experiment -was^ll^ittlri^ly^r three 
years at the same site with three replications. A. basal dres||i|^^;^ M. 
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acre in the iorin of aiiiraonmm sulphate was applied to all the plots except the 
uiiinanured control. A long duration variety of paddy, BAM. 6 (160 days duration) 
was used in the experiment. 

The results indicate that there is no marked difference among various forms 
and doses of pliosphatic fertilizers tried in the experiment though the control yield 
was sigiiilicantly lower than the average effect of the manured treatifients. The 
response to I^Oj, is lower than that of ammonium sulphate at equal and N 

levels. Best returns are indicated for a combination of 20 lb. N and 20 lb. PaOfi. 
Bone meal gives best response. A combination of 20 lb. PaO^ in the form of bone 
meal and 20-40 lb. of N in the form of ammonium sulphate^ is found to be the most 
profitable dose for maintaining fertility. 


14. Increased food production by proper utilization of irrigation waters by the 
determination of water requirements of crops. 

A. P. BHATTACHARYYA, Roorkec. 

The importance of the determination of water requirements of crops in the 
economy of a country has been explained. It is already known that when less 
(than the correct requirement) water is applied the production of crops is lowered. 
But it is not so well known that when more (than the correct rcfiuirement) water 
is applied, the production is also lowered and the quality of the crop suffers. Due 
to an ignorance or non-application of this pha.se of water requirements of crops, 
the Indian cultivator is wasting valuable irrigation waters by over-irrigation and 
the production is being lowered. In other words, proper use is not being made of 
the available water supplies to the deteriment of the country’s economy. It has 
been estimated that the loss suffered by India on this score is of the order of 
Rs. 40 crores. Hence the importance of the subject. 

The technique of the determination of water requirements of crops lias been 
explained in a previous paper of the author, “Irrigation and Water Requirements 
of Principal Crops in U.P.” presented at 1957 Session of the Indian Scince Congress. 


IS. Preliminary obsenralions on the effect of intercultural operations on the yield 
of fibre (C. olitorius—var. JRO—632) in a line sown jute. 

B. K. DAS, S. MITRA and S. PArXHOWDIlDRY, Barrackpore. 

A trial in replicated randomized layout was conducted for two years. The 
treatments included no hand weeding, one hand weeding and two hand wcedings 
with or without thinning of plants followed by 4 or 6 wheel hoeings. In addition 
four treatments receiving only one or two raking across the lines followed by 4 or 
6 wheel hoeings were also included. 

The treatment differences were significant in the individual years as w^ell as in 
pulled analysis. In the serial analysis of the 2 years data, the highest yield was 
obtained from the treatment receiving 2 hand weedings plus 2 thinnings plus 4 
wheel hoeing (20-31 mds./acre) closely followed by the treatment receiving 2 hand 
weedings plus 2 thinnings plus 6 wheel hoeings (19-09mds./acre). Four other 
treatments viz., (a+b) one weeding plus one thinning with 6 or 4 wheel hoeings 
(16-97 and 16-79 mds./acre), (c) 2 weedings plus 2 thinnings only (16-45 mds./acre) 
and (d) 2 thinnings plus 6 wheel hoeings (16-19 md./acre) also gave sufficient high 
yield. Two hand weedings followed by 4 wheel hoeings are quite sufficient for 
getting better yield of fibre during normal seasons. For any one particular' year, 
when labour is very acute one may go even without hand weeding but may thin- 
out the plants in two instalments and give 6 wheel hoeiftgs which would enable 
him to get sufficient high yield. 



Section X : Agricultural Sciences 


533 


16. Feed value of some concentrates in Gujarat. 

B. M. PATKIv, P. S. PAlTJIv and B. G. SHAH, Anaud. 

A study on the composition and nutritive value of vsome of the common con¬ 
centrates in Ciujarat was undertaken. The concentrates .studied were ber/ri grains 
[Pcnnisetiim iypfioideuiu), cottonseeds, cottonseed cake, groundnut cake, 

^ceds {Cyamopsis psoraliridcs) and tur seeds {Cajanus indicus). 

The J). P. and T. D. N. per 100 lb. of dry matter were as follows ; 



Bajri 

Cotton 

seeds 

Cotton G. N. Cake 
seed cake 

Gaiir 

Tur 

D.P. 

4-45 

14-.09 

15-55 

37-80 

22-23 

17-11 

T.D.N. 

70-86 

C7-22 

57-70 

72-00 

69-82 

n-10 


The nitrogen, calcium and phosphorous balances are also given. 


17. Composition and yield of pasture grasses in Saurashtra as affected by different 
methods of harvest. 

B. M. I’ATHL, B. G. SHAH and P. S. PATEL, Annnd. 

A study on the yield and coiiiposition of pasture grasses in vSaurasbtra was 
undertaken in collaboration with Dr. F. \V. Albertson, T.C.M. (iiapsland Specialist. 
In the reserved grasslands at Hirasar and V’aladliari grasses were harvested by four 
different methods, each from a plot of 12'x 8'. There w^ere six replicates for each 
methods at every place. 

The results indicated that when the grasses are harvested at monthly intervals 
the N.h'.E. increases with dccreawSe in crude fibre in successive cuttings. In the 
secemd and third method the first cuts at tw'o and tliree nioiitlis* growth respectively 
are inferior to the subsequent monthly cuttings especially in crude protein. On the 
whole, as the grasses mature the crude protein content decreases from 6-02 to 1-G6, 
pliosphorus from 0-14 to 0*04 and calcium from 0-54 to 0-35 per cent, while N.F E. 
increases from 42-45 to 51-60 per cent. 

The total yield of fodder by four, monthly cuttings is only 1252 lb. per acre 
on dry basis, as compared to about 1900 lb. by (1) first cutting at two months and 
then (‘very month, (2) first ruUing at three months and then after a month and 
(3) first cutting at four months. The nutrient yield per acre comxmted from these 
data reveals that the second method of harvest is the best. 


18* Nutrients in pasture grasses of Kutch. 

B. M. PATEL, B. G. SHAH and V. V. MISTRY, Anand. 

Thirty-two enclosures were laid at random throughout the sweet and saline 
regions of Banni area in Kutch. Each enclosure was divided into three compart¬ 
ments from which grasses were harvested at different stages of growth. 

The study revealed that Om {Cressa cretica) is the best grass in both the sweet 
and saline regions, though its occurrence was scanty. However, Lamp {Arisiida 
funiciilate)^ Dinai (Dichathium annulatum) Dahhado (Sperobolus virginicus) and 
Sonval (Alysicarptis rugostis) are found to be predominating grasses in the area, 
which have only 2 to 6 per cent protein with fibre as high as 30-38 per cent, 

in—68 
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The composition of pasture grasses at different stages varied in such a way 
that it was difficult to know the optimum stage for harvesting unless tlie yield 
data also simultaneously taken into consideration. On the basis of both these 
data it is evident that maximum output of nutrients would be obtained by first 
harvesting the grasses after about six weeks’ growth and subsequently at monthly 
intervals. 

The results thus indicate the deterioration of the quality of pasture due to 
overgrazing and lack of proper management. 


19. Feed value of some cereal byproducts. 

B. M. PATliL, P. C. SHUKLA and H. C. SAXENA, Anand. 

Composition of four kinds of husks, three of brans from cereals and important 
byproducts like mai^c gluten, rice poh'sh etc. was studied Ifnsks are found to be 
poorest by products coiitiiiiiing niininunii amount of protein and niaximiim crude 
fibre, whereas the brans can he classified as good feeds as they contain 10-20 per 
cent crude protein and are also rich in N.IMC. (65 to 75%). Wheat bran contains 
as high as l-OO jkt cent phosplionis. Among other byproducts maize gluten is 
richest in crude protein (47%), maize germ oil residue is highest in ether extract 
(36%), polish is a ricli source of phospliorus (1-6%). 

Digestibility trials on ba/ri husks, maize bran and wiieat bran revealed that the 
D.Ih and T.D.N. provided by them are 2-54, 7-57, 9-29 and 58-33, 88*42, 70*42 lb. 
respectively. The nitrogen and mineral balaiires are also indicated. 


20. Studies on the effect of ammonium chloride and other fertilizers on the yield 
and crude protein content of pearl millet (Pennisetum typhoideum—Rich.). 

H. C. SHAH and B. V. MEIITA, Anand. 

Field-experiments were conducted on sandy loam soil over a 2-year period 
covering 3 crop seasons. Atnmonium chloride, ammonium sulphate, ammonium 
sulphate-nitrate, ammonium nitrate, urea, groundnut cake and farm-yard manure 
were used. The fertilizers were applied at two levels of fertility, i.e., 20 lb. and 
40 lb. nitrogen per acre with and witlionl phosphorous added at the rate of 40 lb. 
PjO, per acre in the form of superphosphate. 

Maximum yield of straw was produced by ammonium sulphate-nitrate, 
ammonium nitrate and urea, wdiile lowest by ammonium sulphate and ammonium 
chloride. Organic sources gave much lower yield than the synthetic ones. Of the 
two levels of nitrogen, 40 lb. per acre gave significantly higher yield (P=0*01) 
than 20 lb. per acre. 

There was no significant difference in the crude protein content of straw as 
a result of nitrogen fertilization, either alone or in combination with phosphorus. 
The percentage of applied nitrogen recovered in straw and in ground portion of the 
pearl millet plant decreased with increased nitrogen rates. 

Regression analysis between yield and crude protein content of straw' showed 
a negative correlation. 

So far as yield and crude protein content of pearl millet straw are concerned, 
ammonium chloride is not inferior to ammonium sulphate. 
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21. Significances of slope and erosion in land capability classificalion in the 
Machkund cattchment, 

S. DIGAR aud A. K. SiJN, Calcutta. 

The paper deals with signilicaiices of the study of the factors like slope and 
erosion etc. to dcLernime the land classes according to their capacities. A sample 
region of 12-30 sq. miles was taken up in the Catchment area of the Machkiuid river 
ot Onssa and the evolution of micro relief was traced by slope and etosion survey. 
Variation ol eifective soil depth due to different degree of erosion in different slope 
regions was also studied and tabulated. Data has been statistically analysed to 
find out the correlation co-efficient and partial correlation co-efficient between the 
factors. Both sloije and eiosiou have effect on effective soil depth, but the effect 
of the latter is much more pronounced. 

As the capability of lands in Machkund Catchment depends significantly on the 
variation of slope, erosion and effective depth of soil, definition of land capability 
classes according to size distribution of these factors has been defined. As the 
laiul capability dcpeiuls mostly on slope and erosion, the paper concludes with a 
fuller treatment of the factors for management and conservation practices. 


22. Effect of growth substances on root formation in cutting of Justicia (Jauticia 
gandarassa Linn.) as influenced by nitrogen nutrition. 

P. K. SEN aud R. N. BASU, Calcutta. 

The results of an experiment on the effects of lAA, IBA, NAA, and Mil on root 
formation of leafy and leafless cuttings of Ju.\ticia gcndanibsa Linn., taken from 
stock plants grown in sand culture, under four different levels of nitrogen^ namely, 
(1) balanced nitrogen—N, (2) high niliogeu—3N, (3) moderate nitrogen deficiency 
--1/DN and (4) acute nitrogen deficiency—1/81 N arc presented. The stock plants 
giov/n under IJiesc varying levels of nitrogen provided cuttings materials with 
vaiyiiig C/N ratios in the order I/9N>1/81N>N >3 N. 

Root initiation is found to be directly proportional to C/N ratio but root deve¬ 
lopment is independent on a proix^r balance ol carbohydrate and nitrogenous subs¬ 
tances. lAA, IBA, and NAA have root j^romoting effects whereas Mil has a root 
inhibitory action. Among the three root promoting substances NAA has showui 
the highest effect, next in order comes IBA and last lAA. The differential effects 
may be due to their differential capacities of stimulating hydrolysis of carbohy¬ 
drates and proteins. 

Leaf has a beneficial effect on root initiation only with application of root pro¬ 
moting substances. It has a beneficial effect on root development with or without 
application of root promoting substances. The beneficial effect of leaf on root deve¬ 
lopment suggested to be due to its carbohydrate and protein reserves. As opposed 
to root formation shoot formation shows on inverse relation to C/N ratio. The 
root promoting effect of lAA, IBA and NAA is associated with a shoot inhibitory 
effect. 

An increase in the number of roots per cutting due to a high C/N ratio and/or 
application of a growth substance is accompanied by an extension of the rooting 
region on a cutting. 


23. Effect of 2, 4-dichIoropheiioxyacetic acid on growth of rice and Amagmn^me 
seedlings. 

T. M. DAS and DIPAK ROY, Calcutta. 

Inhibitory action of 2, 4-dichlorophenoxyacetic acid on growth of seedling of 
rice, variety Rupsail and Amuranthus^ variety Viridis increased in presence of coo* 
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liiiuous ligilt, mlcnsity of which was only 125 F.C. Under iioriiial day and night 
ilif cliLCt war, less tiiau that found under continuous treatment oi liglit, 

TivatineuL oi heeds with 2, 4-D atlccted the growth oi embryos, the eiicct was 
increased witli the increase of concentration as well as duration oi the treatment. 
At Jiiglier concentration oi 2, 4-1), translocation of hydrol>sed food materials Irom 
cuduspeini to the embryo decreased during germination, but when 2, 4-D was 
applied at later stage of growth, such inhibition of translocation was compara¬ 
tively less. The ettect, of 2, 4-D signihcantly decreased with the age oi tlie plants. 
Rice seedlings in general, were iouiid to be the more tolerant than AmaranUms, 
but at the time ot gennination rice embryo was moie susceptible to injury than 
AuuiKi}ilkus, Roots oi both A7natajUku:> and rice were more atlected than shoots 
at all stages of growth. 

The seeds oi both rice and Amaranthus were affected even if they were sown 
at 3" to 4" deeper layer of the soil. A noticeable inactivation of 2, 4-D was found 
after 15 days oi its application on the soil. 


24. Change of geotropic behaviour of rice coleoptile by 2, 4-dichlorophenoxy* 
acetic acid. 


T. M. DAS and DIl^AK RUY, Calcutta. 

Rice grains, variety Rupsail, after soaking in water for six hours, were allowed 
to grow on moist lilter paper in glass jais in darkness. The filter paper was 
spread round the iiiLeriial wall of the jar and was approximately halt immersed in 
different couceiitralions of the 2,4-D sulutiuiis. A few mm. distance above the 
solution surface, soaked grains oi ncc were set in a single row and were kept at 
SO’^C 111 darkness for 96 hours. ColcopLiles of rice at 10 and 100 ppm. 2,4-D solu¬ 
tions behaved just like roots, i.e. instead oi growing upward, they pushed them¬ 
selves vertically downward and exhibited distinct positive geotropisiii. Growth of 
root, however^ was checked at these concentrations. 

Under longer duration, the submerged coleopiiles at 10 ppm. 2,4-D solution 
grew extensively further downward with uiisplit tapering tip and after 264 liours 
they were 75 nmi, in ieugtli, while the control in darkness was only of 32 nun. 
in length willi i»plit head. 11 is thus revealed that the caj^acity for elongation of 
coleoptile is considerably more than what is assumed under continuous darkness. 
This observation may be important in relation to the application of 2,4-D in rice 
field during early stage of crop growth. 


25. A study of a hormone treatment on Gaorani 6 and P.A.L cottons. 

M. R. H. QURESIII, Andhra Pradesh. 

Acre yield of cotton in India is the lowest amongst the cotton growing countries. 
Pytoh hormones inhibit the shedding of buds, flowers and bolls, which is a com¬ 
mon feature in cotton, ^nd thereby increase the yield. A study was taken jip 
to observe whether Gaorani 6 (Gossypium arboreum race indica) and P.A.I. (G. 
hirsuUim) cottons respond to alpha naphthalene acetic acid. The hormone was 
applied to the plants before the commencement of flowering in a vegetative stage 
and at bud-formation phase in 5, 10 and 20 parts per million in single and 
double sprays. There were altogether seven treatments including no treatment 
plot. Plant height, fruit nodes, bolls per plant, shedding percentage and yield of 
Kapas were studied. In 5 ppm, two sprays treatment in Gaorani 6, shedding per¬ 
centage was low. Number of bolls per plant were higher (4-5) bolls than the 
control (4*0). Yield per acre was 445 pounds, while in control it was 406. This 
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diliereiice is not siguificant. r.A.I. Ireatiiieul, 10 ppm. two sprays increased tlie 
fiarit iaeiglil, shedding percentage v\ab low and tiie yield was 309 pounds compared 
to control yield of 2V2 pounds per acre, iligh dose ul 20 ppin. in arboreum uud 
amencau cotton varieties showed adverse elleet. 


AGRICULTURAL CHEMISTRY AND MICROBIOLOGY 

26. Some techniques for evaluating nutrient status of soils. 

AMiUKA SINGH, Lucknow. 

Kstunales of nutrient status oi soils can obtained from curvct> oi dry matter 
and nutrient content of plants. The analyses and cxtiapolatioiis ot tiicse curves 
can be performed by methods of least square and Mitsclierhch-Sinihnan equations. 

The proportion of nutrient supplied by the soil can also be estimated by use 
of isotopes or a substitute element and isolating the ‘tagged* nutrient from the 
total amount absorbed by the plant. 

Dillerent loriiis of tlie response cuives obtained have been discussed and method 
of calculating the constants of the curves have been indicated m the paper. 


27. Catenary relationship in alluvial soils of Jullundar. 

K. V. vS. SATYANARAYANA and R. i\ DHIR, New Delhi. 

During the course of reconnaissance soil survey of district Jullundur, it was 
observed that the \aiious soil classihcatiou units identified and mapijed occurred 
as belts parallel to the course of the river Sutlej. Tins led to a detailed nivcsti- 
gatioii of the lelatioiii^hip of tlie soils to the Sutlej depositional agency. The various 
classiiication units that come across a transverse from tJie stream to the llood-plain 
are : (1) Meander belt deposits, (2) Course sandy belt, (3) Sandy loam to loam 
belt, (4) Clay loam belt impregnated with soluble and insoluble salts and (5) Slack 
water clay. It is seen that size ul particJCvS decreases with distance xiom stream, 
where as soluble sail, calcium carb(male and clay con tent lucrease- 

The sods occur in a catenary sequence along the slope contours. This close 
relationship leading to the developiiient of the land-scape is discussed. 


28. Studies on the formulation of manurial schedule of sugarcane crop in respect 
to phosphate absorption through foliage analysis. Part 1. Determination of 
the particulars of the leaf to be considered for the phosphate index of sugar- 
esme crop. 

S. C. SUN and J. C. BHARGAVA, Kanpur. 

To determine the temperature best suited for ashing of cane leaves for phos¬ 
phate determination, the oven dried cane leaves were separately heated in the 
muflle furnace at different temperatures for 4-5 hours. The ash obtained by heat¬ 
ing at different temperatures was dissolved in acid and was determined. From 
the results it was observed that cane leaves heated between 600 and GOO^C indicated 
consistent values. 

Periodical 3rd, 4th and 5th cane leaves sampled in 8 replications were collected 
from August to November at an interval of 21 days and P,0* was determined. 
The coefficient of variance of these eight replications of different leaves was statis¬ 
tically worked out and the least coefficient of variance was found in the 4th leaf, 
which has been considered the best representative sample for future investigations. 
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29. Studies on the formulation of muurial schedule of sugarcane crop in relation 
to phosphate absorption through foliage analysis. Part III. Effect of different 
doses of phosphate at two levels of irrigations on its rate of absorption by 
sugarcane crop. 

J. C. BHARGAVA and S. C. SliN, Kanpur. 

An expcnnienl was laid down with Co463 in two adjacent plots with a jjap 
of 10 IceL apart between ttlie two blocks. Four doses ot super-pliuspliate, at tlie rate 
of 20, 40, 60 and 80 lb. PaUa per acre were applied separately. A control without any 
dose of FaOj was also run in each block. A basal dose of N was applied to all 
plots in each block. Two levels of irrigations were maintained in tlicse two blocks 
separately. 

Sixteen irrigations were given in block I during May and June and six irriga¬ 
tions in block If. Periodic samples ol the 4th leaf from four mother canes were 
taken in duplicates from all these live dilferent treatment xjlots at higher level 
inigation as w^ell as at lower level of irrigation. The P^Oj was dctei mined. The 
phosphate at tlie high level of irrigation was found lower in plants with phosphate 
than the control, whereas, lower value was found m the coiitiol than the plants 
with phosphates at the lower level of irrigations. All these confirm that dillereiit 
doses ol PaUfi has no significant ellect on either yield or quality of cane at Kanpur. 


30. Losses of nitrogen during nitrification of oil-cakes in soils and the factors 
affecting the phenomenon. 

V. S. KULKARNI and N. V. BHIDK, Poona. 

During laboratory studies on nitrification of groundnut cake and amnioiiium 
sulphate in goradu soil considerable losses of nitrogen are reportetl. The ellect <if 
added iiiatenals such as molasses, calcium carbonate, excess of inuislurc and loii- 
centtaLion of nitrogen on ammonitication, nitrilication and loss ot nitrogen has 
been investigated. Molasses and excess moisture lower the loss of nitrogen. Molasses 
and calcium carbonate have det^ressing effect on amnioiiificatioii. TJie lower the 
dose of added nitrogen, less is the Joss and suggest that split application of nitrogen 
IS more economical and is conductive to less losses. The presence of plants also 
reduce the loss of nitrogen. Still a considerable amount of lost nitrogen remains 
unaccountable, even after the uptake by plants is taken into account. 


31. Nutrient statiu of «ome red soiU in Wellington (Nilgiris). 

R. S. MURTHY, New Delhi. 

Top soil, generally brownish to pale brown in colour, is friable and contains 
sufficient organic matter. The colour changes to red or reddish brown in the 
lower horizons. pH ranges from 4-5 to 5-9 and increases with depth. Total soluble 
salt content is low and shows a decrease with depth. Clay content ranges between 
31-5 and 56*3%; accumulation of clay is noticed in the 2nd and 3rd layers. Organic 
carbon and nitrogen contents are fairly high in the top layers (-9 and *1% 
respectively). The available P^Oa figures are high (-01%) but available K^O content 
is low (-002 to *0039%). It is this deficiency of potash that is perhaps responsible 
for the poor germination, stunted growth and partial yellowing of the leaves of 
wheat and barley plants in certain plots. The total cation exchangeable capacity 
of the soils varies from 25 to 35 m.eq./lOO gm. soil. Potash deficiency in such 
soils can be corrected by the application of sulphate of potash at the rate of 
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so Ibs./^cre, as K^O and excess acidity may be overcome by the addition of lime 
at 2 tons/acre. Application of organic manure 4 to 5 tons/acre will help the soil 
to maintain a proper balance in plant nutrients. 


32. Surface area measurements in saline-alkali soils. 

R. S MURTIIY and M. A. Alyl, New Delhi, 

Soil particles have two types of surfaces : l^xtcrnal and Internal. The relation 
ships between the specific surface of soils and certain physical and chemical pro¬ 
perties were studied wiili the object of finding out whether the measurement of 
specific surface would be a useful index lo these soil properties and whether they 
were related lo total, external or internal specific surface. ICthylene glycol reten¬ 
tion as a moiioniolecular layer by heated and unhealed samples of some of the 
saline-alkali soils of west lUlar Pradesh was determined by the method given by 
Bower and (ksclnvend. Results revealed (hat the total surface area ranging 
between 38-45 and 58-93 m^gm. had a close relation with the exchangeable eodiutii 
content in the profile, while the external surface area showed a correKvtion with 
clay ccnitenl. The internal surface area of the soils ranged betweem 19-23 and 
35-04 this to some extent was related to the cation exchange capacity 


33. Morphogenesis of some alluvial soils in Ganga river plain of Uttar Pradesh. 

R. vS. TVIURTTTY and IT S, MAllIUR, New Delhi. 

Morphogenetical studies conducted on some alluvial soils in the Ganga river 
plain of Uttar Pradesh comprising the districts of Biidaun, Hardoi, Sitapur, 
Shaliiahaiipur under var 3 'ing rainfall and slightly changing physiography have 
brought out certain interesting features relating to profile development with regard 
to the following : (i) prominent acciiinulation of clay, oxides of aluminium, iron, 
calcium and magnesium in the profile and the /one of illuviation ranges between 
the depths of 12 and 48 inches; (ii) the intensity of rainfall, determines to some 
extent the depth of penetraton of clay, silt and other mineral constituents except 
in places uliere the water table is high and that has arrested the downward 
leaching; (iii) silt cand clay contents of soils increase willi increase in rainfall; 
(iv) lime concretion which ore secondary formations occur at lower depths of the 
profile due to fluctuating and bad quality of subsoil water; (v) development of 
alkalinity in soils due to high subsoil water containing excess of sodium and 
carbonate; (vi) weathering of sand fractions in the illuviation horizon. 

These ’ may form a useful basis for the classification of the Indo-Gangetic 
alluvium. 


34. Buffer action in some laterites and associated soils. 

K. V. a SATYANARAYANA and Y. N. RAO, New Delhi. 

The soils studied have been grouped into : Daterites, Detrital laterites, Hed 
alluvial soils, and Brown forest soils. Their buffer action was followed adopting 
essentially the method devised by Schofield for lime requirements and elaborated 
by Raychaudhuri et ah The buffer curves were analysed and the buffer values 
were calculated at pH’s 2-9, 4-6, and 9-8. No regular variation of A^/ApH down 
the profiles is observed. In some cases the manner of variation of AB/ApH at 
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the three pH values is not the same. By comparing the buffer curves and buffer 
values of soils, the following conclusions are drawn. I^aterite at the extreme is 
showing buffer curves which are flatter. The buffer values are fairly high when 
compared with Detrital laterites and Red alluvial soils. The buffer curves of 
DetriLal lalerites follow more closely those of Laterite, while Red alluvials are 
inucli steeper than others. The Brown forest soils vshow high buffer values, and 
are nearer to Laterite. It is concluded that the analysis of buffer curves and their 
interpietation requires care, as there are many complex factors involved in th'^- 
buffering of soils. 


35. Studies on some saline and alkaline soils. 

S. P. RAYCHAUDTITTRI and M. M. PATFJv, New Delhi. 

vSoil Profiles from Botany Division, T.A.R.I. (Profile I); Dnrgapur Farm, Jaipur, 
Rajasthan (Profile H) ; Kakdeep, West Bengal (Profile III); village Baratgt, 
district Biinpur, Mysore (Profile IV); village Mahisballian, West Bengal (Profile V) 
were studied for their physical and physico-cliemical properties. They fall into 
the following classes : (1) saline (Profiles V and HI), (2) saline-alkaline (Profile II) 
and (3) alkaline (Profiles I and IV). They have the following properties : 
(I) cxc'ept in Mahisbathaii, in all other profiles the percentage of exchangeable 
Na and K saturation is fairly high; (2) vsoils <jf Mahisbathaii profile is immature 
wdiile of others are mature, ns indicated by the increase in the percentage of clay 
fraction with depth. The Mahisbathaii soil occurs under swampy conditions, the 
internal drainage being almost absent and hence it has reinniiied immature; 

, (3) all the soil contain CaCO^ in the bottom layer indicating impeded drainage; 
(4) the clay fraction in the profiles IV and V consists predominantly of niontmorib 
Ionite with possibly some illite. The SiO^/Al^Oi ratio of clay fraction, however, 
suggests the preponderance of kaolinile. The dcterniinatioii of free Al^O, is likely 
to give additional clue; (5) most of the soils in all the profiles contain illitic and 
montiiiorillonitic clay minerals. 


36. Soil and land use survey of some areas in Bijapur District, Mysore State. 

B. B. ROY, Nagpur. 

A soil and land use survey of about 20,000 acres comprising six villages, lying 
at about 10 miles north of Bijapur in Mysore State was carried out for planning 
for better land use. Village revenue maps of scale 8 inches —1 mile were used as 
base maps. The climate is semi arid with moderate to severe summer and mild 
winter. The rainfall is low being hardly about 20 inches. The soils which belong 
to Bijapur series, are dark reddish brown to black clay loam to clay, medium 
deep to deep. Calcium carbonate is present throughout the profile, often with a 
distinct lime accumulation layer above the parent material. Lands are gently 
sloping to undulating and erosion is moderate to severe. Permeability is moderate 
to slow. The series has several types and phases including a saline-alkali phase 
Soil maps have been prepared. 

From the nature of the soil and topography of the land the area has been 
classified into Groups I to VIT according to land use--capabiHty classification, the 
dominant factors being the climate and soil erosion. Suitable recommendations for 
better land use have been made. 
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37. Calibration of soil teats by correlation with the uptake of phosphorus by 
wheat. 

R. V. TAMHANE and V. K. SAOLAPURKAR, New Delhi. 

In order to caliJiratc a soil test for available phosphorus sliuly of ten different 
methodvS for extraction was made. A greenhouse experiment was conducted on 
12 different soils of Delhi State, using wheat as a test crop and applying phosphorus 
at 5 different levels in addition to a basal dose of nitrogen and potash. The 
phosplioriis uptake was determined in plants at flowering stage, 'the applica¬ 
tion of pliosphatic fertiliser resulted in a significant inenvase in the uptake of 
phosphorus (over basal dose), indicating clearly the deficiency of available phos¬ 
phorus in these soils. Different methods showed that the available range 

values were increasing ns the acidity of the extractant was increasing. Bray's 
II solution, which was highly acidic, extracted highest amounts of (range 

132 lbs—1,200 lbs./acre), whereas for water extraction and alkaline solution 
(Olsen’s method) the ranges were 1*69 lbs. to 11-70 lbs./acre and 9-2 lbs. to 40 lbs./ 
acre, respectively. Correlation analysis showed that Olsen’s method correlated 
significantly with the phosphorus uptake (r==—0-752, significant at 1% level), with 
a prediction value of 56-55%. This method can be effectively used to cliaracterise 
the i)liosphorus fertility status of Delhi soils which are slightly alkaline in their 
reaction. 


38. Retting of Jute : IX. Influence of the iron content of the fibre and the com¬ 
position of retting water on the colour of the fibre. 

M. K. MUKHERJKE, G. HAIvDRR and A. K. MANDAL, Barrackpore. 

vSeveral factors influence the quality of fibre; colour is one of these factors. 
Due to defective retting process and/or shortage of water the filjre is often of 
steel grey colour (SliycDnla), Such coloured fibre usually fetches lesser price. 
This colour formation has been ascribed to the Fe-conlent of the retting water and 
tannic acid of the plant. To test how far the iron content of t/ie retting Water 
influences the iron content of the fibre and its colour, the present investigation 
was undertaken. Tt has been found that though the total iron content of the 
retting water has influence on the colour, yet of the two forms of iron Fe-ous iron 
is more important. Tlie calcium content, the amount of soluble solids and the 
nitrogen content of the retting water also exerts, considerable influence on the 
colour of the fibre. 


39. Retting of Jute : X. Influence of covering material on the colour of the fibre 
and retting period under Assam conditions. 

M, K. MUKHERJEE and G. HALDRR, Barrackpore and 
S. GHOSH and D. B. DUA, Sorbliog. 

In order to find out a suitable covering material locally available in abundance, 
in cultivator’s type tanks the following materials for the ‘jaks’ were used : 
(I) shoti plant {Curcuma zedoaria Roscoe), (2) paddy straw, (3) water hyacinth 
(Erchhornia crassipes Solmns)^ (4) jute leaves (C. alitorius) and (5) mud and 
banana stems (normal practice). JRC-32I, a recommended variety of C. capsularis 
for Assam was used for the study. 

In case of *shoti plant’, ‘paddy straw* and ‘water hyacinth* the retting period 
has been shortened by 3 days as compared to local practice. With ‘water hyacinth* 
the iron content is the least and with ‘mud and banana stems* (local practice) 

ni—60 
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it is highest. With 'jute leaves^ (C. olitorius) and 'paddy straw^ it is similar. It 
is, therefore, expected tliat the 'slioti plant’ or the 'water hyacinth’ will give the 
best colour. As tlie retting period is also less they are exj^ected to give fibre of 
better quality. Since very minute tinge ot golden colour is preferred, 'shoti plant’ 
gives the best fibre followed by 'water hyacinth’. 


40. Decomposition of hemicelluloses during retting of ramie (Boehmeria nivea). 

A. K. KUNDU and A. K. BANRRJFJC, Barrackpore. 

The separation of fibre bundle in llic stem of a fibre yielding plant is effected 
by the breaking down of the soft cells surroiinfling them during retting. Tt is 
generally considered that the separation is due to (lccompositii)n of llie pectic sub¬ 
stances present in the w^alls of such cells It is found that besides pectin, hemb 
celluloses are df^composed dining the retting of hemp and jute. 

A strain of Aspergillus itiger and a species of monoverticillate PcnicilHuins 
both possea^sing pectin and hemieelliilose splitting capacities, wxtc used 
for retting of ramie. It has been found that all the sugars present in the hydro¬ 
lysates of the two hemieelliilose fractions isolated from ramie have also been 
detected by paper ehromatograpliy in the n^ttiiig system of ramie Ix^tli with A. nigci 
and the reniciliiiDfi sp. Baiks of ramie docs not coiilaiii any free sugar except 
glucose, fructose and siu'rose. This obviously sliows that liemicellulosc present 
in the plant are decomposed into component sugars by these <luring retting. 


41. Elffect of different types of water on availability of plant nutrients in soils 
of different types. 

A. K. MANDAL, A. B. ROY and M. K. MUKHF.RJlib:, Barrackpore. 

Attempts are being made now-a-days in India to irrigate large area llirougb 
lube well, well and tank-irrigation etc. A study was, tlurefoie. undertaken to find 
the effect of irrigation water on different soils affecling availability of plant 
nutrients. Soils from Barracki>orc (sandy loam), TarnkeswMr (loamy sand), Kati- 
har (loam), Kendrapara (red alluvial), Kamargoan (rich in organic matter), Sor- 
bhog (sandy), Chinsurah (heavy clay) Gograghat (loam, alkaline), Jorliat (loamy 
sand, acidic) and Canning (saline) w^ere taken and whaler from a tidal canal, during 
liigh tide and low tide, pond water, rain water tube-well water and distilled water 
were used for this study. 

Data for available nitrogen, pH, available phosphorous, organic car!)on, Azoto- 
bacter, total bacteria, fungi and actinomycetes ‘^how that the available nilrogem and 
phosphorus and micro-organisers fluctuate differently in different types of soils 
treated with different waters. Thus it appears that with different types of soils the 
nature of irrigation w^ater is important in crop production and manuring schedule 
may have to be adjusted depending on the nature of water use4 for irrigation. 


42. Comparative effect of application of ammonium sulphate and ammonium 
chloride on the lime status of Barrackpore soil. 

vS. C. CHAKRAVORTY, M. K. MUKHERJEE, H. PAIv, Barrackpore. 

The yield of jute fibre, responds most to the application of nitrogenous ferti¬ 
lizers, particularly ammoniacal ones. Although amongst the nitrogenous fertilizers, 
ammonium sulphate is most popular but the present anticipated production in our 
country is not likely to'be suflScient to meet the estimated demands. So the large 
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amount of chlorine produced as bye-product from caustic soda plant if usefully 
combined witli’ synthetic auiiuoiua to furiii ammoniuni chloride or NH^Cl obtained 
as a by-product in the soda ash process^ the nitrogen demand of tlie country can 
be partly met with. It has been louiid in the laboratory experiment that the 
leachmg actions of ammonium sulphate and ammonium cljloride do not vary much, 
so far as exchangeable calcium is concerned. Although there is a tall of pH due 
to application of both the fertilizers in Barrackpore soil but trend is more or less 
same with moderate dose of both the fertilizers. 

With the application of nitrogenous fertilizers at a comparatively lower dose, 
iliere is an increase of organic matter due to microbial activity but there is differ¬ 
ence in the behaviour of ammonium chloride with that of ammonium sulphate. This 
has been presented in the paper. 


43. Study of a soil sequence on granitc-gneissic parent material. 

T. I). BISWAS and M. R. NARAYANA, New Delhi. 

Topography appears to be the predominating factor in the formation of a sequence 
ol soils. In the Adorn taluka in Kurnool district (Andhra Pradesli), repetitive scries 
comprising n d and black soils in the crests and troughs of the undulating landscape, 
with brown soils at the intermediate position of the slope, >suggest catenary rela¬ 
tionship amongst the soils. 

Prolilcs of these soils show morphological features which arc in regular grada- 
Lion as that of tlic toposequeiice. Depth of the solum, pH, content of calcium 
carbonate and clay increase, structure changes from sul)-aiigular blocky to granular 
and Lexture changes from sandy loam to clay from red to black soils througli the 
blown, down the slope. vSamc regular gradation is revealed in the chemical cum- 
pusition, base exchange capacity ami the mineralogical make up. Silica decreases 
whereas sesquioxides, calcium, magnesium and manganese increase down the slope 
gradually. Cation exchange capacity and X-ray diffraction jiatLerii show interesting 
shift in the mineralogical make up of the clay fractions, nioiitmorillonite transform¬ 
ing into illite and kaolinite depending upon the intensity of drainage condition 
and Lopogiaphy, up the slope. The red soils which are more weathered, are formed 
under well drained conditions, whereas the black soils liave been formed under 
impeded drainage coiiditioiis. 


44. Genesis of black soils frona trappean rock in Indore. 

T. D. BISWAvS and S. P. BANDRJHK, New Delhi. 

Normal profile has dark grey A horizon directly overlying the C horizon of 
soft murrain without any transitional illuvial horizon. The soils are highly clayey, 
the clay content remaining uniform throughout the profile and the granular 
structure at the smface changing to angular blocky down below. They are alka¬ 
line and lime concretions are distributed throughout the profile, the tendency being 
gradual increase with depth. The chemical composition bears relationship with 
the parent rock. The first stage of weathering of trap rock appears to be desilici- 
ficotiou; the revcr.se process takes place at the subsequent stages of soil genesis 
with enrichment of silica and diminution of sesquioxides. The parent material 
appears to play a dominant role in the formation of these soils under the prevail¬ 
ing climatic conditions and characterises them with high base exchange capacity, 
complete base saturation, and calcium as the predominant exchangeable cation. 
The clay fractions exhibit uniformity in chemical composition and the high silica: 
alumina ratios indicate the sialUtic character. The silica : sesquioxide ratio, X-ray 
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diffraction pattern, and the high cation exchange capacity of the clay fraction 
estahlisli tJic dominance of inontmorillonitic type of clay minerals. 

TJicbC black soils compare well with the Houston black clay of the U.S.A. and 
the black earths of Australia, 


45. Soil ProsphoniB Fractions as affected by Annual Application of Bonemeal 
and their Influence on the Yield of Paddy. 

S. DIGAR and A. K. MANDAIv, Calcutta. 

When phosphatic manure is added to a soil, it decomposes and forms com¬ 
pounds which become part of the soil phosphorus. Soil phosphoriis may be 
separated into dilicrciit fractions viz. ( 1 ) acetic acid soluble, ( 2 ) alkali soluble in¬ 
organic, (3) alkali soluble organic, (4) sulphuric acid soluble and and (5) insoluble 
fraction. 

In the present investigation, the soils and crop of an experiment with bonemeal 
on Anuin paddy, which is being continued since 1944, have been analysed after 
10 years of the expeninent. 

From the results of analyses of soil it is seen that N/2 acetic acid soluble 
phosphate and N/4 sodium hydroxide soluble organic phosphate have not accumu¬ 
lated in Ihe soil. The N/4 sodium 113 'droxide soluble inorganic phosphate and 2N 
sulphuric acid soluble plichspliatc have accumulated 111 the soil. 

It is concluded that the lirst two fractions which have not accumulated in the 
soil have been either consumed by the crops or lost by drainage. 


46. Synthetic polyelectrolytes as soil conditioners. 

RAM PRAKASH, TRILGKl NATH and B. R. NAGAR, Calcutta. 

Three synthetic polyelectrolytes—krilium loamaker (100% active) supplied by 
Monasanto Chemical Co., U.S.A. and hydrolysed polyacryloiiitiile (HPAN) and 
copolymer of styrene and maleic acid (SMA) prepared by us were treated at the 
rate of 0 02 %, 0-05%, 0 * 1 % and 0 * 8 % on dry basis with alluvial soil, black soil and 
laterite soil under laboratory conditions. The soil aggregation, as determined by 
Yoder's wet sieving procedure, was increased in all soil samples as a consequence 
of treatment with synthetic polyelectrolytes. The effectiveness of the synthetic 
polyeleclrolyles on the aggregation of the typical Indian soils can be put in the 
following order—black soil>laterite soil>alluvial soil. 


47. Pkysichochemical studies on starch from the kernel of water chestnut (Trapo 
blspinosa Roxbg.) 

V. h. N. MURTY, D. CHOUDHURY and P. BAGCHI, Calcutta. 

The starch present in water chestnut {Trapa bispinosa Roxbg.) has been 
isolated and obtained free from protein according to the procedure of Cowie and 
‘Greenwood. It has been fractionated into its component ainylose and amylopectiii 
using thymol as the precipitant for the amylose. The thymol amylose complex 
was directly dispersed in Ijoiling water and the amylose re-precipitated by saturat¬ 
ing the solution with butanol. Periodate oxidation indicated that the amylopectin 
contained the normal type of branched structure, but with one non-reducing ter¬ 
minal group per 11 ±1 glucose residues. Some physical properties on the acety- 
lated fractions including molecular weiglit by light scattering and viscosity 
measuremexits were carried out. 
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The fractions were characterised by their iodine binding power and X-ray 
photographs. Purity of the ainylopeclin and aiiiylose were determined by the 
hydrolysis and the estimation of the glucose obtained by alkaline ferricyanide 
method. 


48* Study of the pectin from ripe and unripe mango (Mangifera indica)* 

A. DAS , D. CHOUDllURY and P. PAGCHl, Calcutta. 

Both the pectins were extracted by hot 0*5% aminoniuni oxalate solulion and 
then precipitated by acidilied alcohol. The product atUi puiilication was a white 
pow^der soluble in hot water and liaving the following characteristics : unripe 
mango pectin—moisture = 13*429%^ ash --=0-t)376%, pentosan-20*6%, nietlioxyl — 
3*03%, uronic acid-25*6%, equivalent weight, as determined by potentioiiietric 
titration^ 1162*31 and specific rotation [ a — d-60'^ (C, 1 in N NaOll solii.). On 
complete liydrolysis tliis pectin was found to contain D-glucose and L*arabinose in 
the proijortion of 12 : 1, besides uronic acid. The pectin has been completely 
methylated (CH^O—40-26%). Ideiitilicatjon of the methylated sugars is under 
progress. 

For ripe mango pectin—moisture - 14*66%, ash 0-7%, pentosanuronic 
acid —6-88%, ineUioxyl = 1*39%, equivalent w^eiglil by potentiometne titration — 
8071*24. On complete hydrolysis the pectin was found to contain only D-glucose, 
confirmed by derivatives. 


49. Methylatlon studies of the galactomannan obtained from tender palm kernel 
(Bora9ws flabeiifer Linn.). 

A. K. MUKHERJKE, D. CHOUDFIURY and l\ BAGCHI, Calcutta. 

The galactomannan was methylated by dimethyl sulphate and alkali and then 
by methyl iodide and silver oxide when a very light yellow flaky product showing 
no hydroxyl band at 3500-3600 cm." ‘ in the infra-red spectrum, was obtained. It 
had nietlioxyl 43*25% and [ a +28*7^ (C, I in cliloroforin). The molecular 
weight of the methylated galactomannan as estimated by light scattering method 
was found to be 1*39x10®. 

The methylated galactomannan was hydrolysed after methanolysis and the 
methylated sugars were separated by column chromatography on a cellulose column 
using butanone-water azeotrope as the irrigating solvent, into four fractions. These 
contain one dimethyl mannose, one tri-methyl galactose and one tri-methyj 
mannose and a tetra-methyl galactose. Of them the tetra-metliyl and one tri- 
methyl sugars have been identified as 2, 3, 4, 6-tetra-O-methyl-D-galactose and 
2, 3, 6-tri-O-methyl-D-mannose. 


50. Water soluble polysaccharide from coconut (Cocob nudfora), 

C. V. N. RAO, D. CHOUDHURY and P. BAGCHI, Calcutta. 

The polysaccharide was isolated from the oil free coconut kernel with water 
in the usual manner. For removal of minor impurities the polysaccharide was 
precipitated by complexing with Fehlings solution. The purified polysaccharide 
was colourless amorphous powder, has mannose and galactose in the ratio 2: 1 and 
[a in 4% alkali (C !). 
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The ijolysaccharide on niethylation with dimethyl sulfate aud alkali and then 
with silver oxide and methyl iodide yielded a fully methylated polysaccharide which 
showed [ a J,“‘'+26° in chloroform (C 1). 

The methylated polysaccharide was hydrolysed after methanolysis and the 
methylated sugars were separated on cellulose column using butaiione—^ater azeo¬ 
trope. The following sugars, 2:3:4: 6-tetra-0-methyl-I)-galactose, 2 : 3 : 4 : G- 
telra-O-methyl-D-mannose, 2:3: C-tri-O-methyl-D-galactose, 2:3: 6-tri-O-inethyl- 
O-niannose were identified. The unidentified di-O-niethyl sugar was believed to be 
3 : 6-di-O-niethyl-D-galactose. The ratio of tera : tri : di was 1 :G : 1. 

The above result was corroborated by periodate oxidation. It is suggested that 
the polysaccharide was 1—^4 linked galacto-inannan where D-galactose and D- 
mannosc were present in their /i-pyranose form. The repeating unit was eight 
hexose molecules. 


51. Hemiccllulose from pea-skins (Piaani’SativumJ. 

N. BANERJI, J). CHOUDHURV and P. BAGCHI, Calcutta. 

The lieniicellulose was isolated by precipitation of a 4% sodium hydroxide 
extract of the pea-skins with acidified acetone. After purification it was obtained 
as a lirownisli amorphous powder having the following characteristics : Pentosan — 
62-06%; ash—2-02%; moisture = 10-23%. (The water-solution was found to be 
neutial, hence it was concluded that there is no uronic acid residue in it). The 
hemiccllulose on hydrolysis with 2N sulphuric acid on a water-bath for twenty- 
four hours gave sugar-mixture which on paper partition chromatography, using 
different irrigating solvents, revealed the presence of xylose, arabinose, galactose 
and some quick-running unknown sugar. 


52. Quantitative determination of sulfur by amperometric titration. 

PRONOY K. CHATTURJKB, D. BANERJEB and ANIB K. SIRCAR, Calcutta, 

The method of ampcroniclric titration has been applied for the quantitative 
determination of S by conversion to KSCN by KCN with a suitably modified 
amperometric titration set. It has been seen that other constituents which might 
be present in a solvent extract of a rubber vulcanised with mercaptobenzothiazole 
e.g. meicaptobeuzothiazole (MBT), mercaptobenzothiazolyl disulfide (MBTS) and 
zinc benzothiazolyl mercaptide (Zn-MBT) have got no influence if titration be 
carried out with an extract from distilled water. The method is very quick, can 
be employed for very dilute and coloured solution and does not need any tem- 
peralGre control. 


53. Properties of Ganges silt. 

R. K. SEN and B. CHATTERJEE, Palta and Howrah. 

The seasonal variations in the properties of Ganges silt, the sedimentation 
volume on the addition of cetyl-trimethyl-ammonium-bromide to the hydrogen 
clays prepared from silt samples collected at Palta (Barrackpore) during the pre¬ 
monsoon and monsoon seasons for four consecutive years has been determined. 
The effect of the revomal of free inorganic oxides has also been studied. It has 
been observed that the sedimentation volumes of the H-clays prepared from nlon- 
soon silts are higher compared to that of the premonsoon silts. The sedimentation 
volumes have been found to be higher on the removal of free inorganic oxides, the 
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effect being more pronounced in the case of monsoon silt samples. These results 
are in line with those reported previously, viz., the premonsoon silts are mainly 
kaolmitic whereas the monsoon silt samples are dominantly illilic. 


54. Properties of ternary mixtures of clay minerals. 

M. SARKAR and li. CHATTERJKK, Howrah. 

Studies have often been made on the differential thermal aualy.sis and on the 
variations in the pll, specific conductivity, cation activity and viscosity on the pro¬ 
gressive addition of bases to ternary mixtures (40% kaolinite ; 20% illite : 40% 
montnK»rillonite ; 80% kaolinite : 10 %illite : 10% montniorillonile ; 10% kaolinite : 

30% illite ; 60% niontmorillonite and 40% kaolinite ; 40% illite : 20% montmorillo- 
nite). An examination of tlie total acidities and pH at inflexion, cationic dis.socia- 
tion, variation of viscosity and of the differential thermal analysis data indicate that 
individual constituents markedly influence the properties of other constituents. This 
observation is of fundaraenlal interest in the identification and estimation of clay 
minerals irresent in soils. 


55. Physical, electrochemical and viscous properties of binary mixtures of clay 
minerals. 


M. SARKAR and B. CHATTERJEK, Howrah. 

Studies have been made on the variations in the pH, specific conductivity and 
viscosity on the progressive additimi of bases to binary mixtures (20 : 80, 50 : SO, 
40 ; 60, 80: 20, by weight) of niontmorillonite, kaolinite and illite. Differential 
thermal analysis studies have also been made with these mixtures. It has been 
observed that individual clay minerals can be easily detected in these mixtures by 
a conibin.-jtion of chemical, electrochemical and differential thermal analysis stadies. 
.An}' single method may Ie<'ui to erroneous result. In agreement with previous observa¬ 
tions, it has been found that each clay mineral exerts a marked influence on the 
jiroperties of the other in the mixture. 


56. Adaptability of rapid tests for available phosphorus on some Indian soils. 

R. V. TAMHANE and A. vS. KODARKAR, New Delhi. 

Rapid soil-tests, when properly correlated with crop response to phosphorus 
application on different soil types, could give a valuable information in grouping 
soils according to their phosphorus status. Response of wheat to phosphorus 
application on 12 different soil types was obtained and .soil-test values for P by 
10 different methods of P extraction were correlated with it. Suitability of method 
was judged by comparing the correlation co-efficients and prediction values. 
Methods, as arranged according to their suitability, were Spurway’s, Morgan’s, 
Truog’s Bray’s P, test, Jacquet and LeNir’s, Bray’s P, test and OLsen’s. Versene 
fluoride, Bingham’s and citric acid methods did not give significant correlations. 
As most of soils were acidic in nature, acid extractants only proved better on these 
soils. Only Olsen’s method, using alkaline extractant, showed that it could give 
correlation on acid soils too but was not better tlian acid extractants. Spnrway’s 
method gave the prediction value as high as about 80%, proving again the best. 
It could group the soUs into 3 clas.ses according to the degree of per cent response 
obtained on them. Unless the results are confirmed at respective centres under 
the native cliznatig condition, no method should be taken as crop index. 
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57, Properties of the basaltic soils as related to rainfall. 

R. V. TAMHANE and R. h. KARALE, New Delhi. 

Clay content of the surface soils bear a direct positive relationship with rain¬ 
fall. Silt and vSaiid content showed inverse relationship. Other physical#properties* 
like water holding capacity and moisture equivalent, were influenced by rainfall. 

With increasing rainfall silica content was found to decrease in the surface 
soils and leaching to lower layers. R^Oj content of the surface soils from high 
rainfall area was of the order of 41-05%—42-50%, whereas that of the moderately 
low was I)elween 29-08—32-12%. Cation exchange capacities of the soils and clay^s 
and llie molar ratios SiOj/RjOj and SiO./AlaO, were found to decrease with 
increasing rainfall. 

Montmorillonite type of clay mineral Avas found to dominate the soils from 
low to moderately low rainfall areas, whereas kaolinite dominate the soils from 
high rainfall areas. 

Minerals of zeolite group especially stil))itc were found to occur abundantly 
in the soils of low to moderately low rainfall areas, and play an importrant role 
in contributing towards the c.e.c. of the soils. Cation exchange capacity of the 
stilbilc (0-2—0-085 mm. size) was 43-5 iii.e./IOO grams. 

The soils under study were derived from basaltic parent material in localities 
viz. Paud, Kanishet, Malvali, Trimbak and Ahwa, receiving rainfall of 60", 70", 
80", 90" and 100" resi)ectively. 


58. Evaluation of nitrogen supplying power of soils by soil tests. 

B. V. SUBBTAH and A. R. KALBANDK, New Delhi. 

Suitability of different methods for predicting the nitrogenous fertilizer needs 
in Delhi soils, by evaluating the correlations between soil tests and crop responses 
obtained in pot and field experiments, led to the following conclusions : (1) the 
determinations of total nitrogen or fwganic carbon is no index of the availability of 
nitrogen to crop; (2) the incubation procedures, like Iowa nitrification method 
and standard incubation procedures, have shown correlations between the mineralis- 
able nitrogen values, per cent yields and the uphilce of nitrogen by the crop; 
(3) highest correlations with per cent yields were obtained wdth alkaline potassium 
permanganate method; (4) the available nitrogen values in the surface soils showed 
no correlations with the corresponding subsoils; (5) from the regression equations 
fitted with data obtained between available nitrogen, as obtained by alkaline potas¬ 
sium permanganate method with corresponding per cent yields to each rate of 
nitrogen application, it will be possible to calculate per cent yields that can be 
expected at any given soil test values from different rates of nitrogen application. 
In order to have more reliribility, it will be necessary to evaluate such curves with 
the yield figures obtained over several years. 


59. The influence of different nitrogen sources on the rate of growth of Co/fe*> 
totricham falcatum Went. 

A. K. MOHD. GHOUvSE and ABRAR M. KHAN, Aligarh. 

The effect of twenty eight different nitrogen sources on the rate of growth of 
Colletotrlchum falcattum Went, (light coloured and heavily sporulating isolate) has 
been determined. 

The isolate is capable of utilizing a large number of organic nitrogen as well 
as the inorganic nitrogen sources. Dh aspartic acid, sarcosine and dl. valine sup* 
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port best growth, while dl. alnnine, 1. leucine, 1. arginine, 1. histidine dl. glutamic 
add, asparagine and peptone support moderately good growth. On glycine, dl. 
serine, phenylalanine, dl, lysine, dl. tryptophane, dl. methionine and urea the 
growth is poor while there is little or no growth on creatine, 1. cystine, 1. cystein, 
and tyrosine. 

Growth in potassium nitrate is more than in ammonium nitrate atul ammo¬ 
nium sulphate. However, the addition of calcium carbonate increases the growth 
of tJie fungus in media containing nitrogen in the form of ammonia. This could 
be attributed to the neutralizing effect of calcium carbonate. 


60. Seasonal variation in the microbial count in tropical soil of Agra. 

NIOWTON RAM and A. K. BHATTACHARYA, Agra. 

In the months of January and June, the total bacterial count was niaximmn 
in an Agra soil. It was observed that when the bacterial counts were at tlie peak, 
those of fungi and Azotobacter were at the minimum. Similar observations have 
been made regarding the growth and decay of fungal and bacterial iwpnlation in 
temperate zone. It i,s rather striking that the bacterial count in the tropical soil 
of Agra and in colder countries go high in the month of February. It appears 
that the environmental conditions in the cold and hot countries approach a simi¬ 
larity during the spring season. 


61. Studies on the microbiology of rhibosphere of Corchonu oUtoriua i IV. 

Nitrogen fixing capacity of the rhixospbere and non-rbizospbere soils. 

A. B. ROY and A. K. BANERJRE, Barrackpore. 

It was reported in a previous communication that Azotobacter was more 
abundant in the rhizospliere of the jute plant than in the non-rhizosphere soil. 
Since then the presence of A. chroococcum has been detected on the root surface 
at various stages of its growth. The nitrogen fixing capacity of the rhizospliere 
and control soils was compared. Several samples taken from different experi¬ 
mental plots showed that though the Azotobacter population was, in general, 2-3 
times more dense in the rhizospliere than in the control soils, the nitrogen fixing 
capacity of the two soils did not differ signifificantly. Under the conditions of this 
study the plant is not much benefited, so far its nitrogen nutrition is concerned, 
by the presence of a large number of Azotobacter cells in its rhizospliere. 


62. Culture of legumiaouz root nodule in laboratory. 

A. K. MUKHERJRE and P. N. BHADURI, Calcutta. 

Considerable difficulties are encountered in obtaining suitable root nodules of 
Iegnminou.s plants, grown in tropical field conditions, for studying their morpho¬ 
genesis. Different authors have reported cultures of leguminous plants in liquid, 
gelatinous and sand media. A simple method has been developed for obtaining 
healthy nodules at- the desired stage of development in test-tube cultures. 

A pure culture of nodule bacteria was obtained on yeast-water-agar from nodu¬ 
lated plants grown in the, field. As done in thp case of bnd-grafting, a *T’-incision 
was made on a piece of blotting paper (6*xif4") at a height just above 4" from 
the bottom. The paper was then pressed to the inside wall of a tube (KTxlJ^") 
and dry sand was poured to make the level just under the incision. The sand was 

m—^70 
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soaked in nitrogen deficient culture solution. The tube was sterilized. Healthy 
legume seeds were superficially sterilized and washed in sterile distilled water and 
.soaked in water for 4-6 hours. A seed was aseptically transferred into the ‘T’ 
incision of a culture tube and allowed to germinate. 7-days-old subculture of 
Rhtzobium was diluted in sterile tap water and 5 c.c. of it was asepticall;^ injected 
to a culture of legume seedling. The cultures were maintained in glasshouse and 
the root system was protected from light. 

Cowpea, Lathyrus and Phoseolus seedlings were grown in this way and their 
morphogenesis was studied. 


62A. Isolation of Rhizobium bacteriophage from soil and plaque formation in 
agar plates. 


ITU SANYAU and P. NANDI, Calcutta. 

Strains of Rh. leguminosariim were isolated from root nodules of i>esbania 
cannabina Pers. and the effectiveness of isolates were verified by inoculation of 
seedlings of respective host plants. 

Bacteriophage was isolated from soil collected from the beds of Scsbania 
following the method of Bottcher. To detect the action of phage, preliminary 
screening test was done. Growth of the Rhizobium sp. was studied in liquid 
culture medium in the presence of phage and its lytic action was noted. Quali¬ 
tative estimation of the jihagc was done by plaque counter method. 

The results show that the Rhizobium bacteriophage occurs in most soils and 
»are abundant while the host plants are grown. 


PESTS AND DISEASES 


63. Resistance of barley varieties against covered smut (VstUago hordei Pers. 

Kellerm and Swingle). 

R. S. MATHUR and S. C. VRRMA, Kanpur. 

Barley is the second important rabi crop in India. Its use as food for the 
millions and in the brewing industry has increased its economic value, The 
covered smut of barley caused by VstUago hordei is a common disease. 

Although the' fungus is externally seed borne and is effectively checked by 
seed dressing with Agrosan G. N., importance of research on evolving covered 
smut tolerant barley varieties cannot be minimised. Hence experinient.s were 
conducted to test 13 varieties of barley. Before sowing the seeds were artificially 
inoculated by the standard vacuum method to enable the spores to stick to seeds 
between the glumes. 

Varieties C50, K18, CN292, C84, K19 and Bajpur local have shown fair toler¬ 
ance to covered smut, infection percentage being below 2%, while varieties NP21, 
K12, C251 and CN294 showed infection percentage between 3‘98-7-2%. Variety 
KNn showed the maximum infection up to 21% followed by KN15 and KN16, 
showing 10>8% and 9-1% respectively. 

Variety C50 was released in 1956 in Bareilly region of Uttar Pradesh, OClier 
fairly tolerant varieties for example K18 and K19 which are also heavy yielding, 
are being considered for release daring the ensuing Rabi Season. 
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64. Resistance of barley varieties against loose smut ( Vstilago lutda Jens, Roster). 

R. S. MATHUR and K. N. SAKSENA, Kanpur. 

Apart from its use as staple food barley is equally important in brewing 
industry. Appreciable damage is estimated to be caused by loose smut (Ustilago 
nuda). 0’1% infection causes an average loss of 1,000 tons in Uttar Pradesh. 

In an attempt to ascertain verielies resistant to loose smut {Usiilago nuda), 
an experiment was laid out at the Government Research Farm, Kanpur. So far 
thirty-live varieties have been tested for the last six years. Seed previously in¬ 
oculated with viable loose smut spore suspension, by Moore's 'partial vacuum 
method’ were sown in order to create maximum artificial epidemic. Variety 
I.W.112/B-2 of Russian origin which had escaped infection of loose smut in its 
first year of trial, proved to be moderately susceptible. Maximum infection upto 
62-3% has been obtained in Variety I.W, 112/8-5, followed by Flynn (Australian! 
having 55-5% infection. Variety CSO, released in Barielly region of Uttar Pradesh, 
continued to be moderately resistant. Other varieties which have shown fair 
tolerance against loose smut are C44, CN292, Black barley, NP13, and CN294. 


65. Resistance of gram varities against wilt. 

R. S. MATHUR, J. S. JAIN and S. C. ATHEYA, Kanpur. 

Wilt of gram is a .soil borne disease. Evolution and planting of the varieties 
of gram which are resistant to wit is, therefore, the best method of control of the 
disease. A large number of varieties of gram for their resistance to wilt {Fusarium 
orlhoocras var Ciceric Appel, and Wollenw.) is in progress for the last ten years. 

Te.sts have been carried out in a severely wilt sick nursery. Observations were 
taken periodically when counts of healthy and wilted plants w'ere made separately 
and consolidated in the end of the experiment each year. 

Out of ninety-six varieties included in the testts, strain 106 showed compara¬ 
tively better tolerance to wilt (0-0—34-7% infection) a.s against T87 which showed 
up to 87-9% infection in ten years of their trials. Strains 45, 305, 322, 44-7, 195 
and others were affected to the extent of over 90% infection and were therefore 
excluded from the experiments after two years of their trial in the wilt sick plot. 

Strain 106 is a late maturing brown and medium sized gram variety obtained 
from Bihar. The plants are semi-erect with good fruiting yielding 18-20 mds. 
per acre. 


66. Some newer insecticides for the control of Gnorimo»eh«ma opareulella Zell 
in seed potatoes, 

SARDAR SINGH and M. S. GURMA, Ludhiana, 

Cold storage of potato tubers is the best preventive against the' attack of 
Gnorimoschema operculella Zell. As such facilities are not yet available in the 
hilly tracts of the Punjab, insecticides were tried for its control. Experiments 
conducted during the crucial period of eight weeks of high incidence of the pest 
(July to September) in the year 1957 and 1958 at Palampur (Kangra) showed that 
various dusts mixed with seed tubers, reduced infestations of the tubers from 
11*47% in control to 4-70% in pure dharek (MeUa azedarach) fruits dust (3)6 ozs. 
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per maujul, 3-d2% in aldrin 1% @10 ozs. per maund, 2-54% in beptachlor 3% dust 
@4 ozs. per maund, 1-83% in DDT 5% dust @2 ozs. per maund, 1-71% in chlordane 
5% du.sl @2 ozs, per maund, 1-63% in aldrin 1% dust @15 ozs. per maund, 1-25% 
in BIJC 5@ dust @2 ozs. per maund, 1*23% in chlordane 5% dust @3 ozs. per 
inaiuid, 0-70% in DDT 5% dust @3 ozs. per maund, 0-57% in BHC 5% dust @3 ozs. 
per maund, and nil in pure sweet flag roots dust @6 ozs. ijer maundf potatoes 
treated with the above dusts could, however, be used for seed and not culinary 
purposes. 


67> Effect of temperMure and humidity on the development of Coreyra eephalonica 
Stainton (Pyralididae : Lepidoptera). 

G. S. KADKAT and G. S. SOHI, I^udhiana. 

Development of Coreyra cephalonica Stainton was studied at 27°C, 30°C, 33°C, 
3G°C and 30“C and at 40%, 70% and 90% relative humidities. 

The incubation period of eggs was 80-7 hours at 30°Cx90% R.H. These con¬ 
ditions appear to be close to optimum. The duration of larval stage was lowest 
(21-65 days) at 30°Cx70% R.H. or 90% R.IT. At 39°C, however, the caterpillars 
(lied within eight hours of emergence. Tlie duration of the pupal period varied with 
temperature. Temperature did not influence the preoviposition jieriod within the 
range of 27°C to 3(>°C, while it varied with humidity. The ovipositiou period and 
the fecundity were advensely affected by the increase in temperature. Higher humi¬ 
dity prolonged the ovifiosition period and increased the total amount of ovipositiou, 
the oviposilion jierioa being 5*05 days at 27^C and 2-49 days at 3G'-C. The adults 
were short-lived at higher temperatures and long-lived at higher humidities. The 
^ males completed their larval and pupal stages earlier than the females. They also 
lived longer than the females. The optimum conditions for development of the insect 
appear to be close to 3(Px70% R.H. or fM>% R.H. 


68. Trials of some local plant products against jassid (Empomea davattans 
Distant). 


G. S. SOHI and M. S. GURAM,' Ludhiana. 

Empasca devastans Distant infests a large variety of crops in the Punjab but 
inflicts serious damage to lady’s fingure, American cotton and potatoes. With a 
\'iew to explore the possibilities of plant wealth of the Punjab in insect control, 
leaves of ak (Calotropis procera), hanker (Nerium odorum), saiyanasi (Argemone 
mexicana), jhaoo (Artimisia vulgaris), phulnoo (Lantana sp.), dandathoar (Euphor¬ 
bia rovleana), fruits of dharek (Melia azedarch), dhatura (Datura alba), hermal 
(Peganum hermala), aksan (Withania somnifera) and sweet flag roots (Acorus 
calamus) were collected from the plains and hilly areas. These were tried as 
dusts, water dococtions and ether extracts under laboratory and field conditions. 
Pure dusts did not prove effective. Water extracts, except that of hermal and 
sweet flag failed to give any satisfactory control. Fifty per cent water extract of 
hermal fruits, however, yielded highly significant results giving a nymphal mor¬ 
tality of 93*3% and 91% under la^ratory and field conditions respectively. The 
nymphal mortality in case of water extract of sweet flag roots was 98*8% under 
laboratory conditions but it effected the foliage adversely. Ether extracts (50%-10%) 
.showed encouraging results but proved phytotoxic. When the concentration was 
reduced (5%-2-5%) to avoid phytotoxicity, their performance was rather poor. 
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69. Trials of some insecticides of Tegetable origin against Mustard aphis Upiiphia 
arytimi (Siphocorynm indobratnea) (Kalt). 

G. S. SOHI aud M. S. GURA.M, lyiidhiaua. 

Mustard aphis {Lipaphis erysinii (lialt) ) is a serious pest of cruciferous crops 
in the Punjab. The insecticidal properties of leaves of ak (Calotropis procera), 
kaner (Nerium ororum), salyanasi (Ariientone Mexicana), jbaoo (Artitnhia vulgaris), 
phulnoo (Lantatia sp.), daiidathoar {luiphorbia rovlcaiui), fruits of dharek {Melia 
azedarch), dhatura [Datura alba), hernial (Peganum honuila), aksan [Withanla 
sontnifera) and sweet flag roots (Acoius calamus) collected from different regions 
of the State were tried in the form of dusts, water decoctions and ether extracts 
against this i)est, under laboratory and field conditions during the year 1953-54 
and 1954-55 at Imdhiana. ^ 

Pure dusts did not prove effective. Water decoctions gave unsatisfactory 
resnltvS, except in case of sweet flag roots where 100% decoction gave good kill but 
affected the foliage adversally. Reduced concentration of 50% yielded low mor¬ 
tality (i.e. 37-9%—51-3%). Kther extract emulsion (0-75%) of sweet flag roots gave 
94-3% mortality under field conditions and did not affect the foliage. 


70. A spray schedule for the control of some important pests of cotton. 

SARDAR SINGH and A. S. SIDHU, lyudhiana. 

As the population of jassid [Empoasca devastans Distt.) and whitefly (Bemisia 
Uibaci Geiin.) builds up again within 10-15 days of their control, mixtures I)DT-f 
BHC or endrin or parathion emulsion w'ere sprayed at regular intervals during 
July to September, 1958. 10 and 14 days schedules succeeded in keeping the pests 

eftectively suppressed in the case of DDT-f BHC or endrin, and there was little 
significant difference between the two. Jassid and whitefly population did not rise 
beyond 15-20% of that in the untreated crop during the intervening period. In 
the third schedule, where these sprayings were carried out alternately at 7 and 
21 days intervals, the pest population rose to 40-60%. Pest population, in the case 
of parathion spraying continued to remain high as it had comparatively lesser 
residual effect as compared to DDl'-j-BIIC or endrin. A fourteen day schedule is 
reconuneaded, since it is less costlier than the ten day schedule. 


71. Biology and control of citrus psylla (Diaphorina vitri Kuwayama) in the 
Punjab. 

BADDEV SINGH MANGAT aud SARDAR SINGH, Dudhiana. 

Detailed observations on the biology of insects .showed that its pairs remained 
in coitus from 7*23-f-3’81 to 21-66 ±4-67 minutes. Females started egg layng im¬ 
mediately after mating and the oviposition period was from 11-60±3-00 to 26‘66± 
8-01 days. Immediately after laying the last quota of eggs the females ied, 
though they were longer-lived than males. The egg stage lasted on the average 
from 2'^-|-0'13 to ll*d5i:0'95 days repending upon the environmental temperature. 
They were laid singly or in groups. Nymphs passed through five instars in 9-50-f 
1-06 to d6'38±I*26 days to reach the adult stage. Though damage was caused both 
by nyntphs and adults, the former were more destructive since they sucked sap 
from the tender shoots making them dried up. 

Various concentrations of different insecticides were tried. BHC (suspension) 
0*2%, DDT (suspension) 0-15%, dieldriu (emulsion) 0*045%, endrin (emulsion) 
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O’02% and diazinon (emulsion) 0-02% at the rate of 2 gallons per tree gave from 
{>3-12 to 100% morlalitv of both the adults and nymphs in the orchards. BHC and 
DDT were comparatively more economical to use than the other insecticides. 


72. Bionomics and control of Rhixopertha domintca Fabricius. 

vSWARAN SINGH BAINS and SARDAR SINGH, Dudhiana. 

Rhisopertlia dominica Fabricius is a cosmopolitan pest attacking a large variety 
of stored products including grain. 

In laboratory beetles started laying eggs 7-6 to 10-6 days after emergence from 
grain. The egg stage lasted for G*05i 0-049 days (August) to 7-68 ± 0 056 days 
(October). The larvae entered the grain in 1-2 days after hatching. The larval+ 
pupal stage inside the grain varied between 25-9±0-12 days (August) to .35-0±0-14' 
days (April). Both larvae and adults were found destructive but the main damage 
was done by adults beetles. 

The development of Rhizopettha in various foods were in the order 
jowar^wheat>niaize>ric'e. The percentage attack to the grains and loss in weight 
was also in the same order. 

Covering the grain with sand completely prevented the entry of adults. Mixing 
dung-ash gave appreciable control. Sweetflag root dust effectively checked the 
multiplication of the insect. Chemical dusts, such as paiathion, R13C and dieldrin, 
did not allow any damage by introduced insects. The beetles of RhizopcHha when 
liberated on cemented surface sprayed with various insecticides were found to be 
more susceptible to paratliion, endriii, and BHC emulsions, than to other insecti¬ 
cides. Fthylene dichloride and carbon tetrachloride mixture and methyl bromide 
gave complete kill of immature stages of adults after 96 hours and 10 hours 
exposure respectively. 


73. Comparative Toxicity of different insecticides to control Epilachna vigintioeto* 
punctata Fabr. (Cocclnellidae’Coleoptera) attacking Brinjal crop. 

N. SHI and B. N. SATPATHY, Bhubaneswar. 

The object of present investigations was to determine under field conditions 
the effectiveness of new .synthetic organic insecticides for the control of Epilachna 
vigintioctopunctata F. The experiment was carried out in the randomized block 
design, there being five replications for each of the 6 treatments (including check) 
and the size of each plot being 22' x 18'. The insecticides tried were parathion 
(0-025%), cudrin (0-04%), maluthion (0-2%), BHC (0-25%) and toxaphene (0-25%). 
The statistical analysis of the data on population of Epilachna grubs showed 
highly significant reduction 48 hours after application. BHC proved to be least 
effective. The percentage decline of grub population in all the treated plots, 
excepting plots treated with BHC, were significantly higher than in the check 
plots. 

One week after the application, parathion gave excellent protection from the 
pest. The percentage decline of grub population in parathion treated plots Was 
significantly higher than in the plots treated with endrin, malathion, toxaphene 
and BHC. There was no significant difference among the treatments of endrin, 
malathion, toxaphene and BHC, though endrin gave slightly better result. 
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74. Tests of insecticides for control of Jassids, Empoiuca deeaatvfM' Distant 
attacking Lady’s finger (Hlbitcu* eMculentua)* 

N. SHI and B. N. SATPATHY, Bhubaneswar. 

Empoasca devastans Dist. coiiiiuonly known as cotton jassid is one of the 
serious pests of lady’s finger (Hibiscus esculcnlus) and is widely distributed all 
over Orissa. In view of the seriousness of the problem, attention has been paid to 
study the toxicity of various insecticides for controlling this pest. 'J'hc field trial 
was conducted during the year 1959 on red variety of Bhindi in the randomised 
block design, there being 5 replications for each of the three treatments and one 
untreated. The insecticides tried were parathion 0-02%, endrin 0-0?5% and pyro- 
colloid (1 : 400). The percentage decline in the nymphal population 48 hf)urs and 
one week after spraying was noted down and analysed statistically. It was 
observed that 48 hours after treatment parathion was significantly better than 
endrin and endrin was superior to pyrocolloid. The percentage of decline in the 
nymphal population in the plots treated with pyrocolloid was significantly higher 
than in the plots untreated. One week after treatment it was observed that the 
percentage decline in nymphal population in the plots treated with parathion and 
endrin respectively was significantly higher than in the plots untreated and the 
plots treated witli jiyrocolloid. The parathion and endrin were about equally effec¬ 
tive and significantly superior to pyrocolloid. 


75. Preliminary studies on control of Tikka disease of groundnut with spray 
fungicides. 

N. N. MOHANTY and B. C. BEHERA, Bhubaneswar. 

A susceptible, late maturing variety ‘Pondichery’ was selected. The experi¬ 
ment was replicated three times in a compact randomised block with the following 
treatment : Bordeaux mixture 4 : 4 : 50, 0-10% wettable sulphur, 0-3% Cupravit, 
0-3% Blitox SO, 0-2% Dithane Z-78, 0-3% copper sandoz, 0-3% cuprous oxide and 
control. Incidence of disease and yield of individual plots were recorded. 

The incidence of disease was the least in case of Bordeaux mixture. Blitox, Cup¬ 
ravit and cuprous oxide were also found to be equalh' effective in reducing the 
incidence of disease. From the average yield figures of individual plots, it was 
found that the be.st control of disease W'as effected by five sprayings of Bordeaux 
mixture which resulted in 100% increase in yield over the untreated. Cupravit, 
copper sandoz, cuprous oxide and Blitox were also found to be effective in con¬ 
trolling the disease, resulting in more than 52% increase in yield. Out of the 
fungicides tried, Dithane and wettable sulphur were least effective. The results 
were statistically significant. 


76. Tedion, a new aearicide tor control of red apider mite on tea. 

T. D. MUKERJEA, Tocklai 

The acaricidal properties of Tedion V-18-2, 4, 5, 4-tetrachloro-diphenyl sulphone 
have been examined and compared with those of Akar 338 and standard lime 
sulphur against red spider mite OUgonychus coffeae. Tedion is ovicidal when 
sprayed directly on the eggs or eggs laid on dry deposit. The egg.s which were 
laid on the dry deposit were more susceptible than the ones which were directly 
sprayed. Tedion sprayed directly on females affects the eggs developing in the 
ovary. Most of the eggs laid on untreated leaf shoots daring the first five day.^ 
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by females previously exposed to Tedion were sterile. After this period propor¬ 
tion of viable eggs increased and after eight days the effect of Tedion was practi¬ 
cally lost. 

Tedion V-18 has got a limited contact poison effect on the adults and nymphs. 

lixperimeuts carried out on potted plants to evaluate the comparatife efficacy 
of Tedion, Akar 338 and lime sulphur, it was found that Tedion showed little 
effect within 24 hours of application, but progressively the rate of kill increased 
and at the end of 28 days it produced significantly higher mortality than Akar 
338 and standard lime sulphur. 


77. Terpene Series -V* Experiments in the preparation of insecto-fungicides. 

R. U. ALI KHAN and K. C. GUIATI, New Delhi. 

A .single chemical combining insecticidal and fungicidal properties may be 
better in plant protection than the conventional insecticides and fungicides. With 
this end in view, exponments were performed for the prepartion of thiocyanates 
ba.sed upon delta-3-rarene, present to the extent of 40-60% in Indian turpentine oil 
ex. Pimis LongifoUa. The presence of -N-C-S group in organic thiocyanates is 
known to impart insecticidal and fungicidal properties. 

'I'erpenes are known fo produce narcosis because of their architectural built up 
and high reactivity. Therefore, they should provide suitable raw material for the 
introduction of toxophore, —carene containing cyclopropane ring and having 

somewhat of structural similarity with pyrethroids. 


78. Persistanc« of DDT as soil insecticide. 

S. P. DUGGAL, R. S. DRWAN and K. C. GULATT, New Delhi. 

Due to the apparent stability and unusual potency of DDT, the question 
immediately arose as to whether its prolonged and repeated use on crops and in 
soils might result in the accumulations of harmful residues in fields receiving 
DDT dusts or sprays for insect control. This was studied in field soils where 
sugarcane, chillies and wheat were growui. Before sowing, the soil was treated 
at the rate of 0, 5, 10 and 15 lbs. of technical DDT per acre. I5ach treatment was 
replicated four times in 48 randomized blocks. 

Soil samples taken at sowing (immediately after the tre.atment) and at harvest 
time were analysed for micro-quantities of DDT at 0-3", 3-6" and 6-9" level, by 
the method of Schechter and Haller. At harvest time DDT disappeared completely 
from the soil supporting sugarcane, white there was only about 50 and 20 per cent 
disappearance from those supporting chillies and wheat respectively. The rate 
of degradation was attributed to the duration of crop and weathering conditions. 

There was no contamination of DDT from soil to plant materials at harvest 
time. No significant effect of DDT on crop yield was found. 


79. Contact effect of different insecticides on the grubs of Oryetea rhtnocaroa L., 
a serious pest of coconut. 

S, PRADHAN, M. G. JOTWANI, PRAKASH SARUP, New Delhi and 

G. C. SEN GUPTA, Orissa. 

Advanced stage grubs of coconut beetle, Oryctes rhinoeeros h. (Scarabaeidae : 
Coleoptera) regularly collected by one of the authors (Sen Gupta) from Orissa were 
ntilized for the present investigation. Due to large size of the grubs these were 
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kept siugly in Petri dishes and were sprayed directly under Potter’s tower. The 
sprayed grubs were kept for drying of the insecticides for about 10 minutes and 
then transferred to small glass jars containing dung and soil. TIie.se jars Were 
placed in a controlled temperature room at 27°C±1°C. Mortality counts were 
taken seven days after the treatment. Endrin, dieldrin, clilordaue and toxaphene 
did not give any kill even at as high a concentration as 1'0%. The highest morta¬ 
lity obtained with different concentration.s in the rest of the insecticides tried was 
75% with (i) gamma BHC (0-25%j, (ii) parathion (0-25%), (iii) p, p’ DDT (0-5%), 
(iv) aldrin (1-0%) and (v) isodrin (1-0%); 50% with inalathiou (0-5%) and only 
25% with diazinon (0-5%). Although these observations are yet of a • preliminary 
nature, they afford a guidance that the insecticides which have proved to be 
altogether ineffective need not be tried in costly and laborious field experiments. 


80. Use of polythene (polyethylene) film in grain storage structures. 

S. PitADHAN, P. B. MOOKHERJRB and G. C. SHARMA, New Delhi. 

In recent years the use of polythene iiliu as a packing material has increased 
Initial observations made with the different grades of the polythene film have 
shown that at least for storage of wheat a film of O^OOT' thickness is sufficiently 
moisture proof. An attempt has been made to incorporate film of 0*007" thickness 
within the body wall of an earthen storage structure to study the infestation in the 
grains stored in it. This is to combine the mechanical strength of the mud 
structure with the comparatively more effective iinperviousness of the polythene 
film to vapours and gases. 

It has been observed that about one and a half niaunds of wheat could be kept 
in very good condition with practically no infestation in this type of improved 
stiucture for one year compared with an infestation up to ninety per cent in 
control. 

An initial fumigation with carbon tetrachloride was also given to wheat before 
sealing it in this type of improved structure and the results were similar a.s in 
the previous case. There is some indications that the storage pests would not 
breed in this type of improved storage structure. The moisture content of wdieat 
was less when stored in this type of improved structure than in the control. 


81. Dagger nematodes, Xiphinema spp., attacking fruit trees in Uttar Pradesh. 

M. RAFIQ SIDDIQI, Aligarh. 

The importance of dagger nematodes, Xiphinemu spp., in agriculture has been 
discussed. It is stated that the majority of Xiphinema species of Uttar Pradesh 
are parasites of trees. Their occurrence in sufficiently large numbers around roots 
of lemon, orange, mango, pear and some other trees denotes their importance as 
a source of danger lo fruit trees. Hosts and geographical distribution of five 
species namely X. atnericanum Cobb, 1913; X. indicum Siddiqi, 1959; X. basiri 
Siddiqi, 1959; X. brevicaudatum Schuurmans Stekhoven, 1951; and X. citri 
Siddiqi, 1959, have been discussed. A sixth species, X. pratense Uoos, 1949, 
hitherto known only from Ceylon, has been reported to occur in hilly areas of 
Banda district in U.P. Besides their previously reported distribution. A", ameri* 
canum, X. indicum and X. brevicaudatum have been found in various hill stations 
including Naini Tal, Ranikhet, Bhimtal, Bhowali and Almora. New.host records 
include the following: X. indicum—Prunus armeniaca It. and Pyrus sinensis 
Lindl; X. citri^Tamarindus indica h. and Eugenia fambolana I^amk; X. pratense 

ra—71 
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—Carissa sp.; X. americanum—Malus sylvestris (h.) Mill, and Pyrus sinensis l^indl.; 
X. basiri—Citrus reticulata Blanco. 


82. A note on the stunted disease of ramie —Boehmeria niveu Gaud. 

N. DUTT and B. C. KUNDU, Barrackpore. 

Phenacoccus hirsutus Gr. has been recorded during 1957 as causing stunted 
disea.se of ramie [Bhoehmeria nivea Gaud.)—textile fibre plant of great commercial 
value. Since then its incidence is gradually increasing. Apical portion of the 
plant is attacked and stuntedness is induced by arresting the linear growth of in¬ 
ternodes. Swelled and shortened internodes gives a ‘bushy’ appearance. Petioles 
of the leaves arising from the affected region swell particularly at the basal 
region and become shortened while the lamina in most cases becomes irregularly 
crumpled. The internodal length of the affected portion of the stem becomes l/7th 
of the normal and it swelled nearly two times. 

Infestation tests produced the stunted disease of nnuie and the typical ‘bushy’ 
s) rnplom after 9 days from infestation with newly hatched nymphs. 

As the pest was also reported from the fibre crop— Tlibhcus sabdariffa (rosellel 
allied to jute, a number of cross infestation was given to roselle with just hatched 
nymphal stage of the insect bred on ramie. The typical bushy symptom could 
be producefl in roselle after about 9 d.iys. 

Hypertrophy of cells of all the li.ssues in radial direction and reduced ligni- 
ficatioii seem to be the general feature of the internal anatomy of the affected 
stem. Besides, the cell layers in the different tissues also increase in number. 


83. Study of the diseases of Piper both in Banaras district. 

SUvSHIIy KUMAR BIIATTACHARYYA, Calcutta 

The disease which commonly occurs in the vine-yards in the district of Banaras 
were survayed and studied with particular reference to their symptoms, morpho¬ 
logical character and pathogenicity. Rxperiments were conducted with chemicals 
to find out some measures to check the diseases which sometimes cause epidemic 
resulting a total loss of the crop. 

The following diseases were noted to occur on Piper beUc : (I) anthracnose 
caused by Colletotrichum piperina and Gleoesporium cingulata, (2) foot rot and 
spot caused by Phytophthora parasitica Dastur and (3) foot rot caused by Rhlzoc- 
tonia solani Kuhn. 2% formaline or 1% Borduax mixture when used as soil 
drencher, gave satisfactory check against the foot rot caused by both P. parasitica 
and R. solani. As spray chemicals 2% copper carbonate, 1% Borduax mixture, 
and 1% quinone acted satisfactorily against anthracnose caused by C. piperina, 
C. cingulata and leaf spot caused by P. parasitica. 1% Borduax mixture, in general, 
gave satisfactory result against all the diseases, as a spray and a soil drenching 
chemical. 


84* Aehama Jmnatm as a pest of ripening guavas. 

B. K. SRIVASTAVA, Udaipur. 

Moths of the castor semi-looper, Achaea janata Uinn. present a serious pro¬ 
blem in the successful production of guavas in the region south-east of Arravalis 
in Rajasthan. The moths have been fotf the .first time observed to puncture the 
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ripening guavas, causing the fruits to collapse. Juicy pulp is drawn by means of 
the probocits. The seats of injury soon become brown. The attacked fruits rot 
within a day and fall from the trees. They are rendered unfit for human con¬ 
sumption. This quick destruction is possibly on account of fungus and bacteria. 
The moths have been frequently noticed to feed on the fallen and fermenting 
fruits which serves as a source of infection. 

Varieties of guavas having hard and compact built are severely affected which 
form the major crop of guavas in this region. Moths become active from the dusk 
and continue feeding throughout the night. Dark and calm nights are very 
favourable for the activity of the moths. They are usually not frightened by 
the ordinary physical disturbances including lighting of the battery torches on 
them. All attempts of control by poison baiting, light trapping and using attrac- 
tants, usually recommended for control of fruit sucking moths, have proved un¬ 
successful. 


85. Elffect of relative humidity on germination of chlamydospores of Ustilago 
Seitaminea Syd. 

S. K. SAXliNA and ADRAR M. KUAN, Aligarh. 

Kffcct <i£ relative humidity on the germinating of chlamydospores, obtained 
from Aligarh, Punjab, Poona, bengal, Bihar, Coimbatore and Cuddalore, has been 
studied at four different temperatures. At 25“ and 30®C, which are optimum for 
germination for all the collection, the percentage germination is almost equivalent 
to the germination in water at these temperatures. With the fall of relative 
humidity from 100 to 90 per cent, there is corresponding decrease in the percentage 
germination. At temperatures other than optimum for germination (15“ and 40°C) 
there is very little germination even at 100 per cent relative humidity and no 
gernimation all at 98, 94, and 90 per cent relative humidity. 

The different collections also respond differently. 


PLANT BREEDING AND GENETICS 

86. Experiments in the production of better rice strains. 

M. N. RUDRA, Patna. 

crystalline substance, still unidentified, seems to exert an influence in pro¬ 
moting an overall better growth of paddy seedlings when they are soaked, before 
embedding, in a .solution containing 1 ug/ml. of this substance. 


87. Interspecific hybridization between Corehortu oUtoHa* Linn, smd C. oopwilori'z 
Linn, fund the cytogenetical basis of incompatibility between them. 

G. I. PATEL, Baroda and R. M. DATTA, Calcutta. 

The pollen grains of olitorius and capsularis germinate within ten minutes in 
cross as well as in self-pollination. The rate of growth of the pollen tubes c£ one 
species into the styles of the other is slower compared to that in self-pollination. 
Pollen tubes are found in the embryoaacs of most of the ovules within 24 boors 
in case of self-pollination. In cross-pollination, the tubes are observed in 
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embryosacs of only a few ovules which are located at the upper part of the ovaries 
after 2-4 days. Only a few ovules, particularly those situated at the upper part of 
the ovaries, are fertilised. Almost all the ovules in the lower half were in a 
collapsed condition; no pollen tubes were noticed in their micropyles nor in the 
ovarian tissue nearby. 

In both the species, styles vary a great deal in length. Capsularis styles are 
usually shorter than olitorius. Variation in style length does not interfere in 
crossing these species. 

Several hundreds of flowers of different capsularis types were pollinated with 
those of olitorius and vice versa for three year.s. The setting of pods is observed 
in practically all the crosses but it varies greatly in different crosses including 
reciprocal ones. A large number of the set pods sheds in course of their develop¬ 
ment mostly within fifteen days after pollination. Cross-pods grow slowly ithan 
the sclfcd ones. Mature cross-pods var> much in their size; the largest ones 
obtained in different crosses are smaller than the selfed ones. 

Very small (|uanlity of seeds are produced in cross-pollination compared to 
self-ix)lliuation. Most of them are .shrivelled and empty. P'ew apparently normal- 
looking one, of the same size as in selfed, weigh less than the same number of 
.selJed .seeds. This suggests the uuder-dcvelopment of the embryo or/and endos¬ 
perm. The sced.s do not germinate. No hjbrid.s between the two cultivated species 
of jute have been obtained. Such reduction methods also fail. The possibilities of 
getting hybrids between them tJirough embryo culture are indicated. 


» 88. Preliminary study on the rate of pollen tube growth of Seabania aculeata 
Pers. under infra-red radiation in culture medium. 

S. K. SEN and R. M. DATTA, Calcutta. 

The rate of pollen tube growth per hour of Sesbania aculeata Pers. under the 
infra-red rays was slower than the rate of pollen tube growth per hour under day 
light. When the infra-red r.iys were offered in combinaton with normal light or 
vice ve}sa, in no case the rate of pollen tube growth per hour surpassed the rate 
of pollen tube growth per hour, under day light during the 4 hours' phase of 
growth. 


89. Interspecific hybridisation between Corchont* aidoidsa F. Muell. and C» efW" 
quoMua Linn. 


R. M. DATTA and S. K. SEN, Calcutta. 

In cross between Corchorus sidoides and C. siliquosus the pod set was 19*05 
per cent and the percentage of pod harvested (out of set pods) was 100 per cent. 
All seeds out of these harvested cross pods were non-viable. In cross between C. 
siliquosus and C, sidoides the pod set was 8*7 per cent and the percentage of pod 
harvested was 100. As in the above case, the seeds were non-viable. 

The genus Corchorus has got species which are widely related. The possibility 
of getting viable hybrids in this case is impossible as the phylogenetic relationship 
does not allow to .set viable seeds when they are crossed each other. The karyo¬ 
typic study of the natural polyploid species, siliquosus, will throw light on this 
aspect and the breeders will then get a tool for handling this subject. 
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90. Comparative atudies on the rate of pollen tube growth In Vttro and the 
mitotic rate of division of the generative cell in the pollen tube of 4n Cor* 
ehorut olitoriaa Linn. Strain C.G. and its diploid. 

R. M. DArrA and S. N. BANERJEB, Cacutta. 

(1) the lube nucleus generally precedes the generative cell; sometimes follows 
the latter; (2) the generative nucleus contains chromatin matters of different sizes; 
(3) Chromosomes divide equationally and no cell plate formation of the spindle is 
discernible ; (4) spindle may lie longitudinally or transversely and also slanting with 
reference to the longitudinal axis ; (5) a tendency of eliminating extra chromosome 
or chromosomes is observed; (6) anaphase separation shows irregularity in the 
movement of individual chromosomes, though regular movement is also observed ; 
(7) unequal distribution of chromosomes is observed ; (8) in one long generative cell 
some cast-out chromosomes have been found dividing in two groups in addition to 
the original division of the nucleus. All are in melaphase stages suggesting that 
ultimately six sperms of varying sizes will be formed; (9) clear spindle is formed; 
(10) cytokinesis takes place by furrowing ; (11) in one case two tube nuclei are 
observed in addition to one small metaphase division suggesting the ultimate 
formation of four nuclei of varying sizes ; (12) comparative studies on the rate of 
growth of pollen tube show that 4n materials show less growth than 2n materials 
After 3rd hour 4n tubes burst whereas 2n tubes continue growth slowly. 


91. Sex differentiation in maize. 

R. N. MOHANTY, Bhubaneswar. 

Ill a variety Aniarillo-de-cuba, an open pollinated exotic variety, certain devia¬ 
tions in the formation of tassel and cobs were recorded. They are : (i) The entire 
tassel was modified into a ‘multiple cob’, with a central big cob, and fifteen slender 
finger cobs. The cobs were allowed to set seed, by hand pollinating the silk With 
pollen from another liermophrodite normal plant. The seed formation was normal 
in the cobs. The seeds were however of slightly smaller size than the normal grains 
of that variety. (2) In another plant, the male inflorescence carried a cob on the 
central main rachis. The lateral branches carried the normal male spikelets. (3) 
In a plant of the single cross (FXC) obtained from the Punjab, there was a small 
cob formed in the bottom portion of the main rachis of the panicle, borne terminally 
with the male spikelets on its top. The laterals in this case carried the male spikes. 
The seed setting was normal in both the cases. These deviations are supposed to 
represent the different phases of transition from hermophroditism to absolute 
dioecism in maize. 


92. On Estimation of Geno Numbers. 

S. N. SEN, Patna. 

Considering the additive modal with dominance, as described by Gisher et el. 
and Mather, and assuming that linkage is absent, the moments obtained from 
the backcross data may be expressed as the linear functions of the genetic para¬ 
meters like, d, h, dh, etc. 

Wright, Mather, Panse and others have given formula for estimating n, the 
number of controlling genes. It has been shown that if the backcross data are 
available from both the parental crosses, then another simple estimate of the number 
of controlling, genes may be worked out conveniently. 
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Following the procedure suggested by Robson, the lower bounds superior to n, 
has also been constructed. 


93. Studies in the Essential Oihyielding Plante of India. V. A comparative study 
of the growth of ‘Diploid' and ‘Polyploid' plants of Ocimiu KiUmand$chari» 
cum Guerke raised at different regions of West Bengal and the yield of raw 
material (leaves) for extraction of Cunphor and Camphor Oil. 

T, K. CHOUDHURY and R. B. BOSK, Calcutta. 

The method employed for tlie induction of polyploidy by colchicine in Ocimum 
kilimandicharicum Guerke has been reporteil by the author. Since then both the 
diploid and the plyploid plants were multiplied and raised from seed.s at Sukna 
(dist. Darjeeling), Ilaringhata (dist. Nadia) and Calcutta during 1956-57 to measure 
their rale of growth and yield of leaves for extraction of camphor and camphor oil. 

The rate of germination of the seeds varied from 75-80% in diploid and from 
60-70% in polyploid. Flowers appeared in diploid in November after about six 
months from germination and flowering continued for six mouths upto April in 
the following year. In polyploid flowers appeared 30-40 days later and flowering 
continued for nearly nine months upto the following September. 

Polyploid plants were found to be taller at all the stations with different 
edaphic and climatic conditions and the quantity of leaves (the raw material for 
extraction of volatiles) produced by them was about 2-3 times the quantity produced 
by the diploid plants. Polyploid plants also gave the better yield of leaves for a 
longer period. 


GENERAL 

94. Some interesting feature in the root anatomy of Bonunu flabclliftr L. 

BINA DUTTA, Hariughata. 

Uccurrence of persistent velamen of 4-5 cell layer thick is a peculiar feature in 
the root of B. flabelifer Cortical parenchyma is traversed by large number of air 
cavities, a peculiar charactetr of Borassus root. Large number of scattered scleran- 
chynia bundles associated with air cavities in the parenchyma is a mixed character 
ol xerophyte and hydrophyte. 

Sclerotic pith and large number of xylem and phloem bundles recall that of 
arboreal Liliaceac. In many respects the anatomy resembles both Liliaceae end 
Araceae. So Liliaceae may be presumed ancestor of Spathiflorae from anatomical 
consideration. 


95. Use of mechenical bird scerer in minimising damage by birds to apple fruits. 

K. M. GUPTA, Chaubattia. 

At Chaubattia (29°45': 79^49') the common birds damaging apple fruits during 
July-August 1958-59 were Pycnonotus leucogenus Gray, Megalaitna viems Boddart. 
and another locally known as Bansaria. Inspite of canister beating for scaring 
away birds, the percentage of bird damaged fruits was 17*7 and 13-3 for 1958 and 
1959, respectively. But the use of Purivox mechanical bird scarer during the same 
period working nine hours a day, consuming 20 ounces of calcium carbide and 
prancing 125-150 loud explosions per day, a single machine on an area of 7^ acres 
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reduced the percentage of bird damaged fruits to 5-37 and 5-2, respectively, result¬ 
ing in a net saving of Rs. 100 to 125 per acre. The noise level of explosions was 
found to be 128, 120, 112, and 100 decibels at distances of 16, 29, 60 and 125 meters, 
respectively. The effective range of the machine was 30 yards under hill conditions. 
Birds acquired temporary immunity to explosions, however, the machine continued 
to remain effective for more than 6 weeks. 


96. Toxic effect of '‘Hivor** polds (Acacia leucophyla) on sheep and goats. 

B. M. PATRL, V. V. MTSTRY and P. C. SHUKLA, Anand. 

Sudden deaths of some sheep and goats due to heavy grazing on hivai pod-, 
were reported from Nagpur. As the postmortem examination of carcass did not 
reveal any i>alhological changes in any organ, poisoning due to some toxic principle 
in hivat pods was suspected. 

Hivar pods are quite similar to babul (Acacia atabica) pods and were analysed 
for their nutrients as well as for HCN contents. These indicated that though hiva* 
pods having more than 15% protein, 55% N.F.K. and 1% calciutn are quite nutriti- 
f)us, the high HCN content of 40 mg. per cent and the high sulphur content to tlie 
extent of 1% are supposed to have been the causes of the sudden death of animals. 


97. Acidity function measurements in ethylene glycol and ethylene glycol water 
mixtures. 


CH. KAIylDAS. Calcutta. 

The acidity function is an extension of the familiar method of <letermiuing tlie 
hydrogenion concentration of a solution by colorimetric methods. The function, 
as developed by Hammett, on the ba.sis of tlie equation—B+H+i^BH*' 
is given by 


Ho pk,„.,-log 

where pk is the tliermodyiiamic ionisation constant of the conjugate acid of 
an uncharged basic indicator, B, and C,h+/C, is the ratio of the concentration.^ 
of the conjugate acid, BH'*’ and the indicator base, B which have different regions 
of spectral absorption. The alxive equation is equivalent to 



w'liere aH.|. is the activity of the hydrogen ion in the solution aiul f, and f,H| 
are the activity coefficients of the indicators base and its conjugate acid, referred 
to a value of unity in an infinitely dilute solution in water. Similar functions have 
been derived for the negatively and positively charged indicators. 

The generality of the H, function is well established in water and H, values 
for many acids are available in this medium. The present abstract concerns with 
its applicability to non-aqueous media, particularly in ethyleneglycol and ethylene¬ 
glycol water mixtures. H, values have been determined for hydrochloric acid in 
ethyleneglycol upto 2M and for hydrochloric and perchloric acids upto 4M in a 
1 :1 (vol/vol) mixture of ethyleneglycol and water with the three indicators, 
p. 4 iitroaniline, o*Nitroaniline and 4 chloro>2 Nitroaniline. Their utility is discussed 
in the slight of the values derived for other non-aqueous media. 
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98. Heats of mixing of binary liquid mixturee—Syrtenii nitrobenxene, benxena, 
ethylbenzene smd cyclohexane. 

A. V. ANANTARAMAN, S. N. BHATTACHARYYA and MiSS ASOKA 

MUKHERJI5R, Calcutta. 

The heats of mixing of the systems nitrobenzene + benzene; nitrobenzene + ethyl¬ 
benzene and nitrobenzene 4-cyclohexane are reported. All the systems were 
measured at 40°C in a calorimeter capable of measuring very small heat changes 
of the order 0-002J/inm. sensitivity. All the three systems give positive heats of 
mixing represnted by the equations— 

nitrobenzene—benzene— 

h* /x'x= = 1099.9- 10.76(x,-x,) +222.9(Xi-x,)* 
nitrobenzene—ethylbenzene— 

h» /XiX, = 1103.9- 186.3(x,-x,) -222-5(x^- x,)* 
nitrobenzene—cyclohexane— 

h* /x,x,=6433 - 2096.3(xi-x,;+2052.5(x,-x)' 


99. Cold maatication of rubber. 

ASHIM KUMAR GHOSH and ANIL K. SIRCAR, Calcutta. 

Mastication of rubber in air and nitrogen was carried out for different periods 
at 18°C in an internal masticator of the type designed by Watson at B.R.P.R.A. 
Yhe results of viscosity measurement carried out with the masticated samples show 
that the breakdown in nitrogen in much less than in air which go to confirm the 
mechanism of cold mastication put forward by Watson. 


100. Application of differential thermal analysis in ebonite reaction. 

M. ly. BHAUMIK and ANIU K. SIRCAR, Calcutta. 

The method of differential thermal analysis has been applied to the study of 
exothermic heat evolution of ebonite reaction. In comparison to the other methods 
.so far studied this method gives a fuller picture of the reaction in the complete 
temperature range (50—300°C). Effects of accelerators and other compounding in¬ 
gredients on the exothermic heat, if any, can also be determined by this method. 
Preliminary results show that prior to the main exothermic reaction there is an 
endothermic reaction which has been explained as due to the transition of a to jS 
sulfur. It has also been seen that there is another endothermic reaction of sulfnr 
with fully cured ebonite at a higher temperature when this is taken as reference 
material, while with alumina this latter reaction is absent. Accelerators move the 
initiating temi>erature to the side of lower temperature. 


101. Determination of unsaturmtion In vulcanUed rubber. 

D. BANERJEE and ANII/ K. SIRCAR, Calcutta. 

A method has been proposed for the determination of unsatnration of vulcanised 
rubber. The method consists in estimating the halogenated product formed (both 
insoliiable and soluble) and finding out the amount of sulphur displaced by the 
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reagent (ICI). The iodine absorption is then found out by determining the actual 
gain in weight by halogenation after deducting the amounts of sulphur displaced, 
converting this weight to the equivalents of iodine and deducting from this the 
iodine equivalent of the amount of sulfur displaced. The results of unsaturation 
mca.-,urements obtained by this method suggest different types ot reactions in sofi 
rubber and hard rubber (ebonite) vulcanisalioii. 


102. The influence of ultrasonic waves on ferric phosphate and ferric arenate 
solutions. 


ASHIM KUMAR f}Il()SII, Calcutta. 

Tlie inllueiiee of ultrasonic waves of freciueiicy 2-1 Mc/.s and jj(nver 225 walls 
per sq. rni. was observed on the solutions of ferric i)hospliate and ferric arsenate 
alter they have been set to a gel. The gelalioii time of llu^ expo-^ed solution is 
found to increase than the unexposed one. This delay is ailnbuted to the dc*^' 
Iruetioii of hydration layer of strongly hydrated particles due to ea\ itntion. 


103. Short route to carcinogenic hydrocarbons. 

BIvSWAJlT SINHA, Calcutta. 

I'lie biological importance of 3 : 4-benzpyrcne arose in connection with the view 
iliat llie carriiiogenic action of polycyclic hydrocarbons is associated with metabolic 
oxidalKJii at specific molecular centres. As a consequence a series of publications 
have appeared during the last few years on the synthesis of 3 : 4-benzpyrones with 
methyl gvvjiip at different ixjsitions in the ring. A short method of vsvnthesis of 
3 : 4-ben7pvreiie is given. This method is a general one and has got wide appli 

Cvibilily. 

EJthyl cyclolieX“l-keto-6-acetate-2-carboxylate which has been obtained through 
ring opening and recyclisation of the condensation product from ethyl-c>cloliexa- 
noiie-2-carl)oxvlate and ethyl chloroacetale is condensed w'ilh ^‘-n.ijditliylclliyl 
bromide. This was hydrolysed with hydrobromic acid—acetic acid mixture to the 
kelo acid and this has been cyclised with polyphosplioric acid to the hydroxy 
compound. This was dehydrogenated to 3 ; 4-benzpyrene. 


104. Morphogenetic studies of leaves of some varieties of rice plant (Oryza 
saliva L.), 


B. SAHA, Barrackpore. 

On the basis of normal harvesting lime and on certain morphological and 
physiological aspects, paddy varieties are classified into three agriculture groups— 
Aus (autumn), Aman (winter), and Boro (spring). Although different vegetative 
characters are taken into consideration for differentiation individual varieties and 
strains, the ratio of the length of leaf sheath to that of leaf blade (S/B) has not 
been given much importance. In order to determine how far these ratios are cons¬ 
tant, Satica (Aus), F.R. ISA (Aman) and Boroi have been used. 

The S/B ratio is usually more than unity in the first laminate leaves of the 
main culm in Satica and Boroi and slightly less in F.R. ISA. but such ratios in the 
successive later-formed leaves in all the three varieties are far less than this. 
The graphical representation of the relative lengths of sheath and blade and of the 
sequence of S/B ratios in Satica, F.R, ISA and Boroi show a significant distinc- 
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lion among one another and thus helps in estimating tlie norinal growtli and in 
predicting the phases of important developmental stages. 


105. Investigation to determine sources of pollution and their effects on the 
increase of chlorine demand of filtered water. 

R. K. SUN, Barrackpur. 

Chlorine <lemand, chlorides, hardness, iron, manganese, iiUritev-. and nitrates 
river water, settling tank (inlet), settling tank (outlet) and filtered water samples 
have been determined. It has been observed that the higher concentrations of dis 
solved salts bring about o\er turning in settling tank. This is followed by a i hangt’ 
in nature and quality of settling tank (outlet) sample and its effect on filtration 
Formation of iron-organic complex is noticed. Accnninlation of Ihis iron-organic 
complex on the sand filters may have some efieet in siii)])rcssmg iincrobiological 
activity which lakes place during slow sand liltraLioii. Chemical dei'ompositioii of 
accumulaled organic matter may take place w'illi the foi matioii souk* acids and 
its ultimate leaching as Na-salt. 


106. Flavour restoration in Mandarin orange concentrate. 

J. vS. PRUrriT, N. S. S RAO, and (URDIfARI LAI., Mysore 

The natural flavour of orange iuice, which is mostly due to the presence of 
volatile essential oil, is lost during the process of vacuum ('oiiccntratioii. Kxperi- 
incnts conducted to determine the optimum level of f(?rLificati(m <d mandarin orange 
(‘oiiceiitratc or rcconstiinted juice with freshly extracted <jrange peel oil have I)cc*n 
*^preseiiled. Flavour evaluation of fresh and reconstituted juices wais d(uie by a 
selected panel of judges according to Hedonic Scale 'file data obtained were 
statistically analysed. 

Results indicate that, unlike Valencia orange juice concentrate, addition of 
orange peel oil to the reconstituted Coorg Mandarin orange juice is very essential 
The optimum levels of fortification of oil to the reconsliiuled mandarin orange 
juice and four-fold concentrate were 0-02 and 0*<08% v/v respectively. The addi¬ 
tion of *Palotonc' at the rate of 100 p.p.pm. did not significantly improve the 
flavour of the coiicvntrate or the juice reconstituted therefrom. 

107. Some technological aspects of manufacture of Mandarin orange concentrate. 

J. S. FRUTHT, N. vS. S. RAO and GIRDIIARI LAL, Mysore. 

Detailed physico-chemical changes in Coorg Mandarin orange juice during (om- 
niercial scale vacuum concentration in a forced-circulation evaporator (fabricated 
at the Institute) have been studied and discussed. The various aspects covered 
are heat-transfer co-efficient and changes in ®Brix, acidity, pIT, viscosity, true 
ascorbic acid, carotene, colour, etc. 

The co-efficient of heat-transfer during vacuum concentration of mandarin 
orange juice ranged between 200-300 Btu/hr. sq. ft. °F.. depending upon the initial 
pulp coulent and viscosity of the juice employed. The percent losses in carotene 
and ascorbic acid during concentration were of the order of 4-6 and 9-3 per cent 
respectively. The orange juice retained most of the nutrients during concentra¬ 
tion and had an attractive appearance, but it somewhat lacked in natural flavour 
of the parent juice. However, the normal flavour could be restored by the addition 
of 0-02% of freshly extracted orange peel oil to the juice reconstituted from the 
concentrate. 
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108- Studies in the dehydration of guava for the subsequent recovery of pectin 
during off season, 

J. S. PRUTHl, K. K. MOOKCRJI and (VIRDIIARI Lai, Mysore. 

The contlilions of dehydration of guava for recovery of pectin during off-season 
have been studied. The results of the determination of the ciitical temperatures 
of deliydration, by following up the recovery and stability of pectin Iiave been 
presented. The losses in the ^ield and cpiality of pectin recovered during storage 
at diitcient temperature have also been studied. 

I'Totn the \iew iKjiiit of recovery and quality of pectin, the opliiiiuin teinjie- 
lature of <!eh\dratiou ol guava slices was found to be iso'll', the critical tempera¬ 
ture being It took about 9 hours to dehydrate to 4-0% moisture. Tlie dchy- 

(IralK^li ratio was about 4*8. Tlie rchydratioii ratio was 3*5. Blaiicliing prior to 
(iehvdratioii had a slight beiielicial effect on the quality of pectin, probably <lue to 
leaching away of unpiitilics. Addition ol poly-phosphates 2-5% increased the 

T(.covery of pectin. 

As judged from ilie pectin recoverx, methoxyl content and aiihydrouronic acid, 
dehydrated guava could ])e kept at 5-7^C for abemt 7 mouths wilhout aii\ material 
loss. At room temperature, the losses were slightly more, lail at 37*^0, coiisider- 
alile det(M'ioratioii look ])lace durnig 7 months’ storage. 


109. Changes in the quality and recovery of pectin from fresh guava during its 
refrigerated and common storage, 

J. S. PkLTTIl, K. K. MOOKTvRJ] and (UkDIIARl LAL, Mysore. 

7 he physiological losses in weight and tlie changes in trjtal pectin, water- 
soluble, oxalate-soluble and acid-soluble pectin in guavas picked at 2 stages of 
inalunty (fully developed green and mellow) stored at 47-50^i" (relative humidity 
83-90%) and at room temperature {20-28'^C) have been leported. 

Tlie ])livsiological losses ni weight of green guavas stored at room temperature 
for one and two weeks were 18-8 and 20*2%> respectivelv, vvliereas the correspoiid- 
iiiK 1 osses m weight during refrigerated storage were 3*1), 0-8, 9*9 and 12-0‘;„ after 
I, 2, 3 and 4 weeks' storage of green guavas respectively, 'fhe losses in weight of 
yellow guavas were v'oniparatively Inglier. 

At room temperature, the quality of pectin (as judged from methoxyl content 
anil anJiydrouronic acid content) deteriorated very rapidly (vvitlnii 1 W'eck), more 
so ill the case of yellow fruits. The water-soluhle and oxalate soluble pectin in¬ 
creased both in green and yellow' fruits, (ihe increase being gteater at room tem¬ 
perature), whereas the acid soluble pectin decreased. hVoiii the viewpoint of re¬ 
covery and quality of pectin, fully developed green or vellovv guavas could be kept 
at 47-50^P^ for 4 wrecks. \t room lempernture, guavas could hardly he kept for 
a week. 


110. Some technological aspects of dehydration of Garlic ; Determination of the 
critical temperature cf’ garlic for dehydration. 

J. S. PKUTHT, L. J. vSINOH aiul (JIRDHARl LAL, Mysore. 

Based on data on the retention of antibacterial activity, alliciii, allyl sulphide, 
colour and flavour in fresh and dried garlic flakes during dehydration at different 
temperatures ranging from 30®C to 70®C, the critical temperature for dehydration 
of garlic has been reported to be 60®C. It has, therefore, l)een suggested that the 
product temperature during dehydration of garlic should be low^er than 60°C. 
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ill. Effect of various factors on the stability of the anthocyanin pigment in 
passion fruit skin (Paanflora odalia) Sims.). 

J. S. I’RUTHI, R. SUSHKKEA and GIRDHARI LAL, Mysore. 

The effects of various factors such as temperature, oxygen, pH, ascorbic acid, 
tannic acid, thiourea acid, thiourea and hydrogen peroxide on the stability of the 
anthocyanin pigment (Pelargonidin 3—diglucoside) naturally occurring in passion 
fruit skin (Pai>siflora cdults, Sims.) have been studied with a view to elucidate the 
mechanism of degradation of the pigment during refrigerated and comnion storage 
of the fresh fruit. 

Storage studies demonstrated that : (1) ascorbic acid in the presence of oxygen 
accelerates the deterioration of the pigment, (2) thiourea decreases the rate of des¬ 
truction of ascorbic acid, this indirectly preventing the rate of anthocyanin losses, 
(3) tannins have a stabilizing effect on the pigment, (4) pH had a very significant 
effect on the stability of the pigment. The pigment faded and changed in hue as 
the initial pH of 2-0 was raised to 3*4 and above, (5) while studying the effect of 
temperature, it was observed that at 5-7'^C, the pigment was quite stable for about 
vi da>s, but at 55'^C, the degradation of the pigment was noticeable even within 24 
hours’ storage, indicating that temperature had a deleterious effect on the pig¬ 
ment and (6) hydrogen peroxide, likewise, had a destructive action on the pigment. 


112. Effects of the interruption of destruction of apical dominance by plant 
regulation sprays in cowpea (Vigna ainenaia) 

r>. CHOUHHURY and RAMPHAL, New Delhi. 

The cowpea {Vigna sinensis) is an important summer vegetable crop. Plants of 
cowpea variety, Pusa batsati, were sprayed with maleic hydrazide (50, 100, 200, 
400, 600 and 800 ppm) and sodium azide (100, 200 and 400 ppm). Apical dominance 
was interrupted with all concentrations of MH-30 and SA. MH-30 (8(X) ppm) com¬ 
pletely destroyed the apical dominance. The increase in the number of lateral 
shoots was more pronounced in the case of secondary branches than the primary 
ones. MH-30 (50, 100 ami 200 ppm) significantly increased the yield of pods per 
plant. Higher concentrations of MII-30 proved toxic and reduced the pod yield. 
SA. at all concentrations was ineffective so far as the yield of pods is concerned. 
There was no significant effect of the sprays on the size or viability of the seeds. 
The maturity of the pods was delayed by about a week as a result of the plant 
regulator sprays. It is concluded that the number of lateral shoots forced up, as 
a result of the interruption or destruction of apical dominance, is not directly 
related to the yield of pod plant. The concentrations of the plant regulator sprays 
used is more important in affecting the yield of pod per plant. 


113. Studies on the nutrition of oilseed crops. IV. Effect of phosphorus and 
sulphur on the uptake of nitrogen and growth yield and oilcontent of 
sesame (Seaamum indieum Linn.). 

I’. K. vSIiN and A. LAHIRI, Calcutta. 

Results of an experiment'on the effect of phosphorus and sulphur deficiences 
on the uptake of nitrogen and on growth, yield and oilcontent in sesame {Sesamum 
indieum Linn.) Var B-14 conducted in.the sand culture are presented. 

• Phosphorus deficiency has produced the characteristic deeper green colour of 
leaf, stunting in growth, severe reduction in dry matter, adverse effect on size and 
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sJiape of leaf, floral development, seed lormatiou, and root growih. No deficiency 
effect on oilcontent has, however, been noted. 

Under sulphur deficiency leaves are lighter green in colour but there are no 
adverse effect found on size and shape of leaf or on floral development. Yield of 
dry matter lias, however, been appreciably reduced although the reduction is much 
less in comparison with that shown under phosphorus deficiency. 

Nitrogen ui^take decreases under phosphorus deficiency as well as under Mil* 
pliur deficiency but the decrease is relatively more severe under phosplKirus 
deficiency. 

Phosphorus deficiency shows an adverse effect also on sulphur content of the 
plant but sulphur deficiency has no such effect on pliosplioriis <onteiit on the 
other hand, sulphur deficiency indicates a tciuleucy towards increasing the uptake 
of phosphorus. 


114 , Some ideas on soil suitability classification of orchard. 

K. C. lilJATTACnAkYVA, C.ilcutLi, 

TJie detail classification of Orcliard is raLlier difiiciiU. The wStarliiig point 
very iletail Soil Suivey. I/and classification bascil on detailed soil maps is the 
most important activity of vSoil Survey groups iti relation to application and ai 
the same time its t<JUclistonc. In several countries a distinction is made between 
the systeinetic soil map and surveys for special purposes. It should be borne ni 
mind lliat climate is as important or even more imixjrtaiit than soils in respet't io 
tlie suitability ol a certain spot for certain purposes. 

'J'lie tyi>e (T work should be taken up in a district where the crop in question 
is grown on a large scale. It will soon be noticed that the crop produces more 
oil one field Mian on another. The difference may be apparent in the yield, quality 
ol the produce, age of orchard, variety, root t>pe, e(c. Tlieie may be many 
itasons for thCvSe differences and the main problem is to select the cases vvheie 
tile noted phciKmieiion is caused by soil conditions and not by management. To 
do so, attention must be paid in llie first place to the spots witii the highest yields. 
If the yields are much above the average of the whole distnet, then it can be 
assumed that both soil conditions and crop maiingeincnt are above standard. Thi^ 
means that the soil conditions in question represent the local optimum and tins 
forms the starting point of an effective classification of the soils m Ihe district 
concerned. 

For details or semi-detail classification research is absolutely necessary to locale 
file exact reason that hampers the quatntity as w^ell as quality. To do this it is 
lather better to classify by taking quantity and quality into consideration. 1 call 
tin's way of classification as system. The work should be carried out in a year 
wise plot which will benefit important datas in a shorter time. Further, the 
factors that are inter-related with the orchard also can be classified as factorial 
111, n 2, 113 and .so on. These factorial number will explain by itself the cause 
of difference of orcliard within the same soil type. Now if I say Q®/n l+n2, that 
means in this Fn 1 and 2 are the prinia facie factors connected with the orchard 
shunted the value of Q*. 


115. An investigation into the suitability of some river clay soils for apple 
in Jonathan variety. 

K. C. BHATTACHARYYA, Calcutta. 

The investigation work was carried out in Holland to see the relationship of 
vSoil and apple tree of the variety but with different root types. 
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The detail soil profile of this row can be seen from graph No. 8. Soil types 
are as follows according to the serial number of the trees :— 


No. 0/ trees. 


SoU types. 


1 to 23 trees 
24 to 33 „ 

34 to 62 
63 to 62 .. 


RS6 
RS3+ + 
RS3- 
RSK 


It will appear from graph No. 9 that the circumference of stem of root type 
XVI at 50 c.in. is bigger than the root type IV with a very little deviation in case 
of tree No. 24. There is a depression of graph between tree Nos. 36 to 53 of RTIV 
and 37 to 51 RTXVI due to light sub-soil. In general the mean crown diameter 
Is bigger m case of RTXVI. It is apparent from the graph Nos, 9 and 12 that 
there is some co-relation Ijetween the circumference of stem at tree Nos. 36 to 
53 and with mean crown diameter of trees at 36 to 53. There is also a co-relation 
between the height of trees at 36 to 62 of RTXVI (graph No. 11) and mean crown 
diameter of RTXVI of the trees at 36 to 62 (Graph No. 12). It will appear from 
graph No. 10 that the volume is more in most of the ca.ses of the RTXVI than 
that of RTIV. It is apparent from graph No. 13 for the investigation of root 
.system that the maximum root depth is up to 76 c.m. in case of tree No. 47 and 
No. 48. The roots are niaximum within 30 to 60 c.m. and 0-20 c.m. There arc 
only tw'o rools which ue find between 70 to 76 c.m. 


116. An investigation into the suitability of some river clay soils for golden 
delicious and Cox orange peppin varieties of apple. 

K. C. JJIIATTACH.ARYYA, Calcutta. 

The inve.stigation was carried out in an t.Tchard in the Vicinit> of Iiigeii, 
Holland in October, 1958, to see the soil and horticultural crops relationships W'ith 
.special reference to some varieties of apple like Golden delicious (type IV), Cox’.s 
orange peppin (type IV). The apple trees were only eight years old. 

In case of this row there are four soil types which can be seen from graph 
No. 1 of the detail .soil profile. Here a remarkable differences between the same 
varieties and root type have been observed. It will appear from graph No. 7 
that the roots don’t go in coarse sand. There is no much difference in circum¬ 
ference of stem at 60 c.m. from the surface soil in both the varieties. In case of 
the circumference of stem we find that there is a depression of the graph between 
tree Nos. 32 to 48 of Golden delicious variety and the same depression can also 
be observed in case of the height of the tree between 38 to 48. I'lie more or less 
the same pattern of curve can be seen in case of the circumference of .stem, height 
of the tree, mean crown diameter and diameter of crown. This may be due to 
very light sub*soil. The circumference of stem in case of Cox variety is more 
than the Golden delicious variety. 

It is clear from graph No. 6 that the attack of Nectria is much more in case 
of Cox variety compared to Golden delicious variety. Not a single tree of Cox 
variety was free of Nectria but quite a number of Golden deliciou.s variety was free 
of Nectria. 
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1. Studies on seasonal variation in certain haematological attributes in sheep. 

B. P. SEN GUPTA, Mathura. * 

l»'ffucL of st-asoii on certain haeinatological alinbutes ju sheep with ^xirticular 
emphasis on the eosinophil level was studied. Total W.B.C./cu.mm, during the 
three seasons under investigation—rain, winter and summer—showed no signifi¬ 
cant differences. The figures are: rain, I2805±672-l; winter, 127I8±528'4, 
summer, JI428±5fi8-6. Eosinophil level during liotli summer ()4-2±2.5%) and rain 
(12-6±M%) were much higher than that during the winter (5-9±0.4%) and the 
difference betw^een rain and winter and summer and winter were highly significant 

(t--5.7; The other leucocytes did not show any significant variation 

w w 

during the different seasons. 

Hie correlation between eosinophil and neutrophil or lymphocyte level of 
blood during summer, rain and winter were negative but insignificant except in 
cue case wliere the correlation lietween eosinophil and neutrophil during summer 
was negative but significant (t=—4*6). 

The frequency distribution of the various levels of eosinophil was also dif¬ 
ferent during different seasons. During both rain and summer frequency of the 
“upto 5%*' group was nil wOiereas during winter the same group constituted 
about 40% of the total. Frequency of 'M()% and above'* group was nil in winter 
but the rain and summer w^as respectively (>8% and 65%. 

Concurrently with the above studies, estimations of haemoglobin content, 
haematocrit value and vsedinientation rate w'ere also made. The respective values 
are as follows 9-1 ±0-2 gm/100 c.c. t)f blood; 28-5±0-8 per cent volume; 
4-5±0*2 mm/7 hrs. 

No specific cause could be attributed to the seasonal fluctuation in eosinophil 
level of blood. Possible influence of parasitism during both rain and summer 
could not also be confirmed because couiUs made prior to and following anthelmin¬ 
thic treatment in these animals shf)vveil no .significant differlnce. The low eosino- 
phil level of blood during winter may presumably be due to an internal physio¬ 
logical stressful condition viz. ge.station and parturition in these animals which 
incidentally coincided with this part of the year. 


2. Physiological factors affecting the composition of chicken blood and tissues. 

A. K. PAUL, R. CHANDA and B. C. CHAKRABORTY, Calcutta. 

A series of experiments were carried out to find the effect of certain physio¬ 
logical factors, e.g. (1) breed difference between Rhode Island Red (R.I.R.) and 
White Leghorn (W.L.), (2) treatment with thyroxine, and (3) vitamin A deficiency 
on the composition of chicken blood and tissues with special reference to phos¬ 
phatase, phosphorus compounds, and tocopherol. The results can best be sum- 
tnari.sed as follows : 
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IHifOiUiLC behtfc'cn breeds. The most striking diherence was tlial blood and 
liver phosphatase coneeiitratious were greater in W.L. chickens than in R.I.R. 
chickens throughout an experimental period of 16 weeks beginning from day-old 
chicks. The inorganic P content of blood serum was found to be positively corre¬ 
lated with pliosphatase; in chicks of comparable age more inorganic P was 
present in W.T.. than in R.T.K. blood serum. Both the inorganic P and phos¬ 
phatase were also found to be greater in W.I/. than in R.I.R. intestines. Some¬ 
what larger concentration of protein was observed in the liver of W.L/. than 
R.T.R. chicks upto the age of 8 weeks, but as the liver weight of W.I/. chick was 
less than R.I.R. chick, the total amount of protein stored in the liver was much 
the same in the two breeds. 

No breed difference was found in respect to serum lipid content, but the toco¬ 
pherol content in the blood vserum of W.L. birds was greater than in R.T.R. birds 
of comparable age; the reverse was found in case of liver tocopherol. The liver 
cbolesterol content was also found to be somewhat greater in the W.L. than in 
R.T.R. chicks. Femur and tibia accounted for 1-3% and 0*8% of the total body 
weight of birds in both breeds. No significant breed difference was noticed in 
these figures or in the detailed composition of bone in respect to bone ash, Ca/P 
ratio and phosphatase. 

Effect of thyroxine. The average daily increased in R.I.R. chicks was found 
to be greater than in W.L. chicks during an 8-week experimental period. In 
both the breeds, thyroxine treatment accelerated the rate of growth and this was 
made at higher efficiency of food utilisation. 

Both the inorganic P and ester P were fairly high in the blood serum of 
nay-old chicks These values were correlated with high phosphatase content of the 
.serum. During subsequent 8-week period, the inorganic and ester P decreased with 
age, but the decrease was more markd in the hormone treated groups. Phosphatase 
content of blood serum also decreased with age, showed a second maxima nt 
4-week, but decreased again between the 4th and the 8th week. There was no 
difference between the control and hormone treated groups in respect to the second 
maxima of phosphatase cat 4-wcck, but the rate of decrease between the 4th and 
the 8th week was less in the hormone treated birds. Tlie positive correlation 
between phosphatase and inorganic P in blood serum persisted during the hormone 
treatment. 

The tocopherol content in both the blood serum and the liver increased with 
age, but the rate of increase in serum tocopherol content was greater in the Jiormone 
treated than in control birds; the reverse trend was noticeable in respect to liver 
tocopherol. 

Vitamin A deficiency. Vitamin A deficiency in chicks developed between the 
4th and the 6th week when day-old chicks were subjected to a vitamin A-frce diet. 
The most notable biochemical changes were the smaller content of phosphatase 
in the blood serum and liver, and in the liver cholesterol content in treated groups. 
In the blood serum the decrease in the phosphatase was associated with a simul¬ 
taneous decrease in the inorganic P. The weights of femur and tibia and the bone 
ash content were also found to be lower in the vitamin A deficiency groups than 
in the control citamin A supplemented group. 


3. Comparative morphological and biochemical constituents in blood of cattle 
and goat under farm and field conditions in West Bengal. 

J. SENGTJPTA, N. C. DEB and R. CHANDA, Calcutta. 

A detailed investigation was carried out on the morphological and biochemical 
constituents in the blood of various classes of stock (cattle, buffalo, goat) under 
field conditions in W^st Bengal. The objective was to evaluate the existence and 
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incidence of nutritional deficiency diseases. The field samples of blood were mainly 
r^ibtained from slaughter houses in the Stale. In order to correctly assess the find¬ 
ings, blood of normal cows (cattle and buffalo) and of goahs (male and female) 
were also obtained periodically from animals of the State Livestock Research 
Station in Haringhata. The investigation was carried throughout one year, which 
was broadly divided into three main seasons, e.g,, summer (March to June), 
Alonsoon (July to October) and winter (November to February). 

The results showed that the haemoglobin levels in g./lOO nil. and their standnrd 
errors in normal male and female goats of the Black Bengal Breed were ll '4i:0'21 
(83) and 9 8±0-18 (73) respectively as compared to 9-0±0 52 (40) and 7*7±0-32 (18) 
lespectively in field male and female goats. As compared with the normal goats 
of the Haringhata Farm, different types of anaemia were found to be present in 
field goats; the assessment was tiiade from detailed blood picture, e.g., R.B.C., 
W.B.C., haematocrit, haemoglobin, M.C.TT.C., etc. Hypochromic anaemia deiiion- 
strated in male goats was presumably due to Fe and Cu deficiency, or to worm 
iiifestalion (haemorrhagic anaemia). Aplastic anaemia was noticed in both the 
U male and castrated goats although it wavS less i)ronounced in the latter. Leuco- 
penia was demonstrated in all field goats. 

The content of haemoglolnti was smaller in the field than in the farm cows 
and slic-buffaloes. The biochemical constituents, except sugar, of field animals 
were also lower in the field than in the farm animals; the deficiency in the field 
animals was more marked in respect to the contents of inorganic P, total P and 
phosphatase of the blood serum. 


4. Thermal reactions in Buffalo bulls. 

O. V. RAGHAVAN and D. N. MULLICK, Tzatnagar. 

Data are presented on the influence of increasing air temperature and humidity 
from to 02®F' and 33% to 75% respectively and monthly on red and wliite 

blood cells, haemoglobin level, cell volume and sugar in whole blood and inorganic 
phosjJioriis, calcium and magnesiuni in sernin and weekly pulse rate, respiration 
rate, body temperature of 8 normal adult buffalo bulls. 

The physiological reactions showed a positive correlation with the iticreasc in 
air temperatuie wdiereas except pulse rate the other tw^o constituents were depressed 
due to increase in relative humidity when the latter value w'as nearer to 75% 
though the air temperature was much less. 

The white blood cells, haemoglobin and cell volume recorded a decline wdth 
the increase in air temperature whereas the calcium showed an opposite trend, 
'fhough there were variations in the vSernin inorganic phosphorus and magnesium 
due to increase in the air temperature, the trend w'as irregular. 


5. Effect of different doses of work on concentration of protein, cell volume and 
haemoglobin of blood. 


S. R. MAITRA, Calcutta. 

In two subjects of which in one 720 kgm of work requiring 1*7 to 1*8 litres 
O, per minute, 1028 kgm requiring 2-33 to 2-47 litres of per minute, 14-39 kgm 
requiring 3-29 to 3*6 litres of per minute and in the oilier 617 kgm requiring 
1*55 to 1*60 litres O,; 926 kgm requiring 1*96 to 1-98 litres and 1234 kgm 
requiring 2*98 to 3*2 litres of O, per minute were given with the help of bicycle 
ergometer. The changes were noted in concentration of protein, cell volume and 
haemoglobin of blood in all doses of work. The increased dose of work produced 
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increased changes in concentration of protein, cell volume and haemoglobin. Taking 
100% O 3 UvS inspired air it was shown that these changes are not due to lactic acid. 
Moreover, the maxiiiniiii changes produced by working to the fatigue point revert 
back to normal level by half an hour’s rest after the work. Whether these changes 
are occurring due to dilfusioii mechanism is discussed. It is suggested tluil besides 
diftusion some other mechanism must play some part as it is difficult to explain 
diffusion, due to permeability changes, can occur so rapidly. 


6. Scrum lipoproteins and glycoproteins in aminopterin treated rats. 

KRISHNAvSUDHA ROHATGI and SACHCIIIDANANDA BANERJEIS, Bikaner. 

Different fractions of scrum lipoproteins and glycoproteins w^ere determined by 
paper electrophoresis in aminopterin induced lohe acid deficient and paired fed 
normal rats. Total lipid, Coierified cholesterol, total cholesterol and neutral fat 
were also estimated in the serum of these animals, lii the aminopterin treated 
animals there were significant increase in the beta lipoprotein ojid O fraction, no 
change in the alpha lipoprotein and increase in total lipid, neutral fat and total 
and esterified cholesterol. There was no significant rliaiige in the total glycoprotein 
of the serum. Tlie results indicate that lipid metabolism is greatly disturbed in 
aminopterin induced folic acid deficient rats. 


7. Studies of haemoglobin in amlnopterin-induced folic acid deficient rats by 

paper electrophoresis. 

KRTSriNASUDHA ROHATGI and SACIICHJDANANDA BANRRJEE, Calcutta. 

In folic acid deficiency in rats, an increased porphyrin secretion with decrease 
in haemoglobin content has usually been observed. In order to study whether folic 
acid deficiency in rat would affect the clectiophoretlc mobility of haemoglobin, paper 
electrophoresis of haemoglobin of deficient and pair-fed normal rats were carried 
out. For obtaining comparatively values, electrophoresis of normal human haemo¬ 
globin as well as human and rat serum were also run. The electrophoretic mobi¬ 
lity of normal rat haemoglobin was found to be same as normal human haemoglobin 
and this did not change when the rats were deficient in folic acid. The position 
of all haemoglobin bands were found to be at the B position of the protcinogram 
of normal rat and human sci'um. These observations indicate that there is no 
change in the composition of the globin part of the haemoglobin molecule in 
folic acid deficiency and confirms that the nature of haemoglobin is not affected 
by the nutritional deficiency, ns has been observed in different licriditary haemo- 
globinopathies 


8. A study on Plasma-iron Clearance with Low Doses of Fe^^Cb. 

FAZLE HOSAIN and PARVATHI HOSAIN, Calcutta. 

A number of normal subjects and patients have been studied for plasma-iron 
clearance using reduced doses of Fe®*Cl^, about 0-04 /xc/kg of body weight. Half- 
clearance time of plasma-iron has been obtained by graphical method. It has 
also been calculated out from the 5 and 45 minutes plasma activity; clearance 
constant and clearance rate have also been calculated. The radioactive assay of 
0*2 ml. plasma samples has been made with an anticoincidence gas-flow counter. 
The half-clearance time of plasma-iron for children were found to be compara¬ 
tively shorter than those of normal adults, and in case of pregnancy these values 
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were found to be more shortened. Few iron deficiency anaemia and cancerous 
cases have also been studied. A value 85 ±25 minutes can be taken as the normal 
value of the half-clearance time. 


9. Blood Prothrombin level in Hypervitaminosis A. 

NANDA RANI RAY, AMAI^ RAY and 1). P. SADllU, Calcutta. 

Haemorrhagic symptoms in hypervitaminosis A led to the study of the pro¬ 
thrombin time of blood. The blood was collected directly from tlie lieaiT of albino 
lat after ten days of the adiniinstratiou ot 30,000 l.U. of vit. A per day per rat 
and the i)rot]iioiiibin time was detenmned by the methods described by Quick 
and dilution methods by Campbell et al. It was found that the prolhruiubin time 
docvS not show any remarkable change by QuickCs method which shows 24±3-5 
seconds both in treated and control group of rat. The dilution ineihod showed 
a remarkable change in the treated group which is 01 ±8 5 seconds in comparison 
to coutiol gi'oup which is 30 ±105 seconds. Thus liypcrvitaminosis A causes a 
marked liypoprothruinbineiina * in rat and this might be one of the causes of 
haemorrhagic symptoms due to excess vitamin A intake. 


CIRCULATION 

10. Investigation of the Stoppage of the Heart Sounds and Pulse by Yogis. 

B. K. ANAND and G. S. CHIIINA, New Delhi. 

The paper deals with the studies on yogis who claim to stop the heart and 
iiulse. Findings in lour yogis practising tins feat are being presented here. 

Simullancous records of electroencephalograph, electrocardiograph, respiration, 
iinger volume and blood pressure were taken in the subjects investigated. The 
activity of the heart was observed under the X-rays and sounds lieard with 
stethoscope and recorded on a tape recorder. Tlic subjects mostly stopped their 
bieath in inspiration or ex^iiiation and then tried to increase the intrathoracic 
pressure. Disappearance of heart sounds and radial pulse, eugorgeiiieiit of the 
neck veins and quickening of heart rate recorded by electrocardiograph, was 
observed when sounds disappeared. Skiagram of the chest showed narrowing of tlie 
heart in transverse diameter. vSlowing of heart rate and rise of blood pressure 
was recorded immediately after the appearance of heart sounds. The alpha acti¬ 
vity of brain disappeared during the attempt to stop the heart. All these findings 
seem to be due to a diminished venous return brought about by increased intra¬ 
thoracic pressure and hence diminished cardiac output resulting in the absence 
of pulse. Some yogis produce reflex slowing of the heart by attempting to in¬ 
crease the blood pressure by various means. 


11. A relationship between the body temperature and the Cardiac rhythm, 

SUKHEN CHAUDHURI and D. P. SADHU (Calcutta). 

Albino Rabbits (body wt. 300 gm. to 350 gm.) and adult pigeons were used 
for the experiment. Hyperthermia was induced by increasing the ambiant tempe- 
tature and surface heating. The experiments were performed in two groups. In 
gioup I the body temperature of tlie rabbits was increased by 2®C and of the 
pigeons by 2-5®C. In the second group the observations were carried out at an 
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increased body lejiiperature of the rabbits by 3^C and of the pigeons by 3'5°C. 
The normal heart rates of tlie rabbits and pigeons were noted to be 225 to 240 
per minute and 250 to 270 per minute respectively, la group 1 and II of the rabbits 
at an increased body temperature by 2^C and 3^C. The heart rates were 310 to 
325 per min. and 360 to 390 per min. respectively and in group I anfl group II 
of the pigeons at an increased body temperature by 2-5'^C and 3*5^0 the heart 
rates were 340 to 355 per min. and 370 to 415 per min. respectively. The results 
show that tachycardia is induced in hyperthermia and there ivS a definite Ihernio- 
cardiac relationship and the Cardiac rhythm varies directly with the body tempe¬ 
rature. 


RESPIRATION 

12. Influence of rate of breathing on Maximum Breathing Capacity. 

H. D. SINGH, Madurai. 

• 

Ill order to determine the effect of rate of breathing on maximum Incathijig 
rapacity (MUC), records of MBC were obtained with a Collin’s 9-Litre Respirometer 
on 15 healthy adult male subjects. Kach subject performed the test at graded 
rates of breathing ranging from 10-210 respirations per minute (r.p.m.). It was 
observed that MBC values which were only about 24% of the higliest mean at 
10 r.p.m., increased rapidly up to 50 r.p.m. and then more gradually, reaching a 
peak between 120 and 160 r.p.m. beyond which the values fell. The volume 
ot air breathed per respiration was about 89-90% of Vital capacity (VC) at breath¬ 
ing rates of 10 r.p.m., decreased rapidly till 80 r.p.m. after which it contimred to 
fall more gradrrally vrith increasing rates; at rates yielding highest MBC the 
volume was about 20-30% of VC, and at 210 r.p.m. it fell to 12-15% of VC. In 
addition to the mairrtenance of depth of breathing, air optimum rate is an iinpor 
tant factor in the jrerformance of this test. 


13. Pulmopary Function Studies : Variations with Body postures. 

H. D. SINGH, ^fadurai. 

Variation.s in Vital capacity (VC), Maximum Breathing capacity (MBC), and 
liraximum B'xpiratory Pressure (MRP) with jKjsture were studied in 15 healthy 
adult male .subjects. VC and MBC were recorded with a Collin's O-Litre Respiro- 
tneter and the values corrected for BTPS; MRP was determined with a mercury 
manometer. Determinations were made with the subjects in the three postures 
in the following order. 

(i) Standing, (ii) Sitting, (iii) Lying supine. Mean values in the respective 
positions were. 

VC. in c.c.s ... (i) 4063 (ii) 4073 (iii) 3887 

MBC. Litres/min. ... (i) 167-9 (ii) 164-8 (iii) 150-5 

MEP. mm. Hg. ... (i) 100 (it) 98 (iii) 85-8 

The significance of the differences was examined statistically. The variations 
between the standing and sitting postures are not significant, but the reduction in 
Ihe supine position is appreciable. In view of the significant lowering of values 
iu the supine position, the body posture in which a determination was made should 
be known for the proper assessment of any reported value. 
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14. Arterial Carbon Dioxide in Heat Polypnoea in Dogs. 

S KUMAR and A. S. vSINllA, Tatiia. 

It has been previously observed that on raising the temperature to about 42°C 
dogs pant and their respiration rate reaches as high as 300 per minute or more. 
In men forced breathing of .such a high order is incompatible with life. The 
nature of heat polypnoea was therefore vsought to be investigated under chloralose 
anaesthesia. With the onset of heat polypnoea the arterial carbon dioxide con¬ 
tent fell from an average normal content of 41% to as low as 14*5%. This was 
not associated with any untoward symptoms in dogs. It is suggested that tempe¬ 
rature compensates for the loss of carlxm dioxide and thus maintains the activity 
of ilie respiratory centre, and that temperature regulation takes preceilcnce over 
conservation of carbon dioxide. 


DIGESTION 

15. Influence of gastric impulses on the electrical activity of hypothalamic feed¬ 
ing centres. 

K. N. SIIARMA, B. K. ANAND, BAUDRV SINGH and S. DUA, New Delhi. 

It is well recognised now that there exists a dual mechanism in the hypo¬ 
thalamus for the regulation of “feeding behaviour*'. The present study pertains 
to the possible role of sensations from gastro-inlestinal tract in influencing the 
activity of these regions of the brain. 

Bipolar electrodes were implanted stereolaxically in the hypothalamic and 
ether cortical regions of the animals (cats and monkeys). A balloon attached to 
a rubber catheter (which had a side pressure bulb to increase or decrease the 
pressure in the balloon) was introduced into the stomach througli the mouth. 
The electrical activity of these regions of the brain and the pressure changes in 
the vStomach were recorded witli an electroencephalograph with an attached 
tiansducer and Balance-Demodulator in one of its channels. Ballooning of the 

stomach evoked potentials in the satiety regions of the hypothalamus which co¬ 
re laled well with increasing intragaslric pressures. No significant change was 
observed from feeding and other hypothalamic regions as well as cortical regions 
of the brain. 

These results indicate an increased activity of the satiety centre with the 

increase in intragastric pressure—a stale which can be simulated to the fed state. 

This lends support to the importance of the role of gastric afferents in the regu¬ 

lation of food intake. 

Further studies are being conducted to map out the gastric afferents in detail 
and see the influence of amount of food as well as its physical and chemical 
nature of the activity of these centres. 


16. Resulta of the study of the effect of various food preparations on the gastric 
secretory function as determined by standard intubation method and the 
tubeless method. 


M. h. PAI and B. K. APTE, Baroda. 

The examination of gastric secretory function is routinely carried out by the 
method of fractional gastric analysis. This method however, has some disadyan- 
tages. The subject does not like b^ing troubled by the introduction of the 
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stoniacli tube. Secondly the presence of the tube tends to alter the composition 
ol the juice. A lubcltss method therefore will have no such disadvantages. Use 
oi a cation exchange indicator has been suggested for such a test, Diaguex is 
a product obtained by replacing the hydrogen ions of the carboxylic acid groups 
with quininium ions. In presence of free hydrochloric acid, e.g. ol gastric juice, 
its hydrogen cation will replace and release the quininiuni action, whicli is 
absorbed in the small intestine and approximately one-third is excreted in the 
urine. TJic test is thus based on the quantitative cstiiiiatioii of quinine m urine. 

Ihe subjects belonging to dillcrent types of responses, namely, achlorhydria^ 
iiypoclilorhydria, isochlothydria and hyperchlorhydna as determined by the frac¬ 
tional gastric analysis method after alcohol and/or histamine meal tests, arc 
investigated and the quantitative csLimatiori of their urinary quinine excretion 
alter the diaguex test is done accoiding to the method described in earlier 
communications (Pai, 195tj and Pai, 1957). These latter results' were compared 
with those of fractional method. The eflect of food preparations like cheese, 
mava etc., on the gastric secretory function as determined by the staiidaid intuba¬ 
tion method and the tubeless method has been studied in the noinial subjects. 
The results of this study have been reported in the paper. 


ENDOCRINOLOGY 

17. Effect of 3:5:3" Triiodothyronine on onset and duration of action of testos¬ 
terone propionate. 


AMIYA B. KAR, Lucknow. 

Concurrent administration of testosterone propionate (TP) and 3 :5 :3' in 
iodoLliyronme (TIT) to castrated rats did nut alter the oii.^ct and duration of action 
of the lormer as sliowu by the changes in fructose concentration ol tlie coaguialing 
glands. Howevei, the concentration of this substance in the combined treatmeni 
group was signilicantly low initially lu comparison to the group injected with TP 
alone. When a single dose of TP was adiniiiistered to castrated rats pre-treated 
with TIT, interesting quanlUaiive dillerences were noticed in the onset and dura- 
tion of action of the former as coiiqjared to the group treated with the androgen 
alone. However, the pattern of onset and duration of TP action were similai 
whether single TP injection followed TIT pre-treatment or without any such pre- 
treatment. Alteration of sensitivity of the accessory sexual organs to TP by TIT 
was implicated as the cause of these observed changes. 


18. Some observations on the protective action of Vitamin Bi, against thyro¬ 
toxicosis. 

V. SREENIVASAMURTHY, K. KRLSHNAMURTHY, M. SW AMINA THAN 
and V. SUBRAHMANYAN, M>sore. 

Studies were carried out to find out the effect of vitamin on nitrogen 
retention and composition of body and liver of vitamin deficient rat injected 
with thyroxine. The results showed that in B^^ supplemented rats, the nitrogen 
retention was much higher than in the deficient ones. Data on body composition 
showed that vitamin Bj, supplemented animals had higher levels of body proteins 
and lower levels' of fat, while the deficient animals had higher levels of fat and 
lower levels of body protein. There was no difference in the moisture, protein 
and fat contents of the livers^of the two groups of animals although liver vitamin 
Bi, content was higher (n the supplemented group. 
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19. Alrenal weight increasing (actor and precorticotropin of ox anterior pituitary 
gland. 


P. R. DAS GUPTA, Lucknow. 

The adrenal weight increasing activity of a crude sterile alkaline extract of 
ox anterior pituitary gland and of a supernatant obtained by centrifuging a 
homogenate of fresh ox anterior pituitary tissue in 0*9% sodium chloride solution 
in both of which preparations the prccorticotropiu is present, was studied. That 
the i>resence of f)rccorticotropin is responsible, at least in part, for the adrenal 
weight increasing activity of alkaline pituitary extract is probable but not certain. 


REPRODUCTION 

20. Presentation of Buffalo Semen—Metabolic behaviour of Buffalo Spermatozoa 
in different dilutents. I. 

P. N. SIIIVASTAVA and M. M. RAZA NAvSTR, Tzatnagar. 

Previous studies in this laboratory have shown that the modified Kaiiischinidt's 
dilutor containing glucose-soda biearb-sulpliamezatliine-egg-yolk is sup^^rior to 
other dilulors studied in extending the life of buffalo sperm preserved in vitro. 
This dilutor is now being extensiv'ely used in most of the cattle l)reeding farms 
in the country and the results in regard to the fertility rate obtainable by the 
use of this media have been encouraging. With a view to find out the factor or 
factors responsible for its superiority over other diliitors such as cgg-yolk citrate 
and egg-yolk glycine, metabolic behaviour of buffalo sperm in the media was 
studied. The results indicated that anaerobic metabolism, measured in terras of 
fiuctolysis index, was lower in the modified Kainpschimdt’s dilutor as compared 
to the other two. Similarly, Mcr()bic melabolism, measured in terms of O 2 con¬ 
sumption, was also lower fn this dilutor as compared to the other two. It appears 
that sulpliamezathine, besides acting as a bactericidal agent, aLso 6upi:)ressed 
metabolism of spermatozoa, ensuring thereby a longer lease of life. 


21. Metabolic behaviour of the spermatozoa obtained from bulls in different 
seasons. 

A. ROY, R. C. SINHA and B. P. vSEN GUPTA, Mathura. 

The oxygen uptake and rate of fructolysis of spermatozoa obtained from 
Hariana and Murrah bulls during winter, spring and summer was studied with a 
view to find out, if seasons affect the semen quality in these two species dif¬ 
ferently. Based on seminal attributes like sperm density and relative number of 
live and dead spermatozoa, it was concluded that buffalo semen quality is more 
adversely affected by climatic stresses. The present study confirms the conclusion 
arrived at by comparing seminal attributes examined microscopically. Oxygen 
uptake by buffalo spermatozoa is markedly reduced during summer, while with 
Hariana bull spermatozoa, the variations were not significant. The rate of fructo¬ 
lysis follows a similar pattern. 

The oxygen uptake by spermatozoa of both the species is very adversely affected 
when suspended in phos|1fiate buffer, compared to those suspended in normal saline 
or Kreb*s bicarbonate buffer. The effect of different seasons, however, studied 
with any of these media reveals the same pattern. 
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22. Respirometric study of goat semen with special reference to egg-yolk coagu- 
lating enzyme. 

A. ROY, B. P. SEN GUPTA and R. C. SINHA, Mathura. 

The presence of an egp:-yolk coagulating enzyme present in goat seminal 
[dasina acts as a limiting factor for the preservation of spermatozoa in vitro. The 
enzyme causes deualuratioii of the egg-yolk proteins invariably present in semen 
cUlutors. It was lonnd that calcium ions act as a cofactor; its removal by the 
addition of citrate helped prolonged sperm livability. The present study was 
undertaken to ascertain its cftcct on the oxygen uptake by spermatozoa in a 
Wargburg rcspiroineter. Oxygen uptake by spermatozoa freed of the enzyme, 
or suppression of the enzymic activity the addition of citrate, was more than 
unwashed sperm. When the enzyme was added in measured amounts to washed 
sporinatozoa suspended in media containing egg-yolk, the oxygen uptake wns re- 
tluecd in proportion to the amoTuit of the enzyme added. Oxygen uptake of 
sperniato/oa suspended in saline phosphate buffer only was not affected by the 
cnzynu\ It appears, that the reduction in oxygen uptake is due to tlie innnohility 
of the sj)eruiatozoa brought about by coagulation of the cgg-yolk. 


23* Chemical composition of semen and its preservation in dilutors composed 
of amino acids. 

A. ROY, M. D. PANDE and J. vS. RAWAT, Mathura. 

As compared to bull spermatozoa viability of buffalo spennalozoa in usual 
semen dilutors has bec*n shown to be poor. ^I'his difference could be due to luaiiv 
factors, of w'hich the chemical composition of the vsemcn obtained from the two 
species may be one. The concentration of certain seminal conslituents (I) is re¬ 
ported herein, together with the seminal phosj)hatasc activity (?), and jircscrva- 
lioii of sperm viability (3) ju media made by the addition of an equal volume of 
aquous solution of certain amino acids to egg-yolk. The results are : — 

(1) Ca, Cl, Total P, Acid soluble P and Inorganic P in mg/100 ml. of buffak) 

and Hariana bull semen arc*. ^10.1:2.1 (25 f 3-2); 373 + 55*3 (247 + 26*0); 103 + 8-9 

(47 + 2*5); 72 + 3 9 (29 + 3*2); and 5*9 + 0 5 (61+0*5) res])ectively. The values' in 
parenthesis are for bull semen. 

Bv chromatographic analysis it has been found that tlic free amino acids 
present in semen of both the species are same; they arc glycine, aspartic acid, 
glutamic acid, serine and alanine. By similar analytical technique it was shown 
that the sugar present in buffalo semen, like that in bull, is wholly accounted 
for as fructose. 

(2) Acid and alkaline phosphatase activity in buffalo and Hariana bull semen 
is 308 + 43*8 (145 + 11*4) and 251*7 + 37’2 (133*8+14*1) Bodansky unit, respectively. 
The value in parenthesis are for bull semen. 

(v3) Full life of bull spermatozoa in glycine, 1-alanine and dl-serine is : 15*4, 
13*0 and 16*0 days respectively. E-glutamic acid and 1-arginine, when mixed in 
different proportions were detrimental to spermatozoal viability. 


24. Telescoping the breeding season of goats and fertility of preserved goat 
spermatozoa. 

A. ROY and B. P. SEN GUPTA, Mathura. 

Although goats are bred throughout the year, percentage of does coming 
in heat immediately after the advent of rain is more and this part of the year 
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could be considered as the ''breeding seavson'* of this species. At attempt was 
made to bring all the does lu heat simultaneously by changing certain aspects of 
ilie nianagemciit practices. This consisted in ivSolating the bucks during the 
beginning of autumn and the kids after weanning (in March); the does were 
maintained on a liberal ration from the beginning of June and a vasectomised 
buck was introduced in the herd by the end of this month. About 10 days after 
the introduction of the buck, the animals started coming in heat and within the 
next three weeks 90% of the herd were in heat with oestrus pi'aclically concen¬ 
trated to four single days only. 

The percentage of conception based on first service and 45 days "non-return*^ 
was found to be above 70%. The semen used was diluted (xlO) in glycine cgg-yolk 
inedimn and 4-24 hours old. 


NUTRITION 

25. Infant food from buffalo milk, VIII. Infant feeding trials with roller dried 
food. 

M. R. CITANDRASHKHARA, T. R. DORATvSWAMY, M. NARAYANA RAO, 

A. N. SdNKARAN, M. vSWAlMTNATTTAN ajid V. vSnURAILMANYAN, 

Mysore. 

Feeding oxpetimeiils witli a roller dried infant food prepared from buffalo 
milk were eoiuluctcd under strict medical suiiervision on 17 infants. The infant 
food contained 22 per cent ])rotein and 14 per cent fat and was fortified with 
vitamins A and D and all B-coinplex vitamins. Records regarding the growth and 
general health of the infants and the digestibility of food were maintained. All 
tlie infants digested the infant food readily. 7'hc infants consumed the reconsti¬ 
tuted milk with relish and no case of vomiting after the ingestion of milk were 
rei)orteil. TIic average rate of growth of the infants was (piite satisfactory and 
was almost similar to that obtained earlier on infants fed on spray dried infant 
food. 


26. Effect of Pulse Protein Diets on the levels of liver an<l plasma cholines* 
terase of rats. 


G. C. ESH, Calcutta. 

A significant reduction in the level of liver xanthine oxidase of man and 
animals under protein malnutrition is well established and the regeneration of the 
enzyme level as a result of feeding pulse diets has already been reported from 
this laboratory. In view of the marked lowering of the level of liver choline¬ 
sterase in CRvSes of both under-nutrition and malnutrition as well as in cases of 
some liver damages it was considered interesting to study the influence of pulse 
protein diets on the promotion of cholinesterase activity in the liver and plasma of 
rats fed at different state of growth and niainteiiance as well as on the regeneration 
of the enzyme level in protein-depleted animals. Significant increase in the enzyme 
Ifevel of both liver and plasma was observed when various pulses were fed to 
protein-depleted rats as the exclusive source of protein although there seems to 
be considerable variation in this capacity between pulse to pulse. Supplementation 
of the pulses with deficient amino acids tends to increase the enzyme activity in 
some cases. The data also indicate considerable variation in the enzyme level 
clue to sex difference. The possible relationship between the enzyme levels and 
dietary proteins has been discussed. 

m—74 
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27* Studies on Edible Oils, Part I—Nutritive Value of Heat Treated Oils, 

KSH, I\L L. SRN GUPTA and S. BHATTACITARYA, Calciitla. 

Aiillicnlic samples of crude arnchis oil, purified aracliis oil, dalda (hydrogenated 
vegetable oil), mustard oil, sesame oil and cocogem (treated coconut oil—Tata Oil 
IMills Ltd.) were heated in iron pan to ISO^C for different periods of time upto 
1 () hours in open air and their nutritive value compared with that of untreated oils. 
Ill all cases iodine value of the heated oils declined but acid value remained 
almost constant. Peroxide value of the oils with initially low value increased 
whereas that with initially high value declined as a result of heat treatment. When 
fed to weanling rats at 10% level in the synthetic diet tor 28 days, one-liour heated 
cjils had no markedly adverse affect on the growth rale whereas 10-hour heated oils 
significantly depressed the growth rate in all cases. Cocogem, however, tended to 
show least adverse effect. Liver and kidney data did not demonstrate any change 
ill the body weight—organ ratio. The relative association of lower iodine value, 
cliangc in peroxide value, degree of heat treatment and level of heat treated oils 
ir the diet with thermal deteiioratioii of the oils has been discussed. 


28. Preliminary observations on the toxicity of Cashew nut Shell Oil and its 
different derivatives on rats. 

M. L. CHATTERJKE, Calcutta. 

Cashew nut shell extract and its different products are being effectively used 
against helinintliic infection in human cases and has given a broad range of action 
against different worms. Preliminary results of chronic toxicity test on oral 
administration of Cashew nut shell oil and its different derivatives on rats viz., 
^hell oil, Cardol cardaiiol, Anacardic Acid, and vSodiuin anacardate are as folhws 
(1) After 1 gm/kg for 3 successive days—diarrhoea and loss of weight and in¬ 
flammatory changes in the stomach with adhesion to surrounding organs on post 
mortem examination. (2) After 1 gm/kg on every 4th day for 3 successive days— 
there was no sign of any acute systemic toxicity. On post mortem examination, 
the stomach show'ed thickening of the wall and puckering of the fundal mucous 
membrane, in all the treated animals. In the rats fed on shell oil, there was in 
addition adhesion to surrounding organs like liver, spleen, ouientuni etc. Liver fat 
estimation showed no significant change. Histologically, proliferation of the strati¬ 
fied epithelium of the fundus w’ith marked hyperkeratosis was noted wdiich was 
most prominent in the animals receiving sodium anacardate. 


29. A study on the comparative digestibility of the nutrients in bulls and buffalo 
bulls under different climatic conditions. 

G. V. RAGHAVAN, BIMLA KAKKAR, M. V. N. RAO and D. N. MULLICK, 

Izatnagar. 

The digestibility trials were conducted on 8 Murrah buffalo bulls and 4 
TIarian.i bulls at two ranges of air temperature and humidity. The body weight 
o1 the animals were approximately 875 lbs. and they were on maintenace ration 
consisting of wheat bhoosa and ground nut oil cake. Quantitative' figures for 
water intake were also maintained during the trial period. Air temperature and 
relative huniTdity were also recorded. 

The results showed that both the species reduced the digestibility of protein 
and fat feeds in summer months whereas carbohydrate showed an opposite trend, 
petween the species the percentage decr^ese find increase in the nutrients Were 
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more ill buffalo bulls due to rise in air temperature. As expected the water intake 
iu summer condition was higher in both the species. 

Between the species at each range of temperature the buffalo bulls consumej 
less feeds when they were calculated for lOOO lbs. weight the differences in the mean 
values of the consumption of the nutrients between the tw'o species were higher 
in summer months than in winter. From these observations it seenivS that these 
two species have different heat regulating iiiechaiiibins with the help of meta¬ 
bolism of nutrients at higher air temperature. 


30. Estimation of gross energy or heat of combustion of some common cattle 
feeds by bomb calorimeter. 

BlMIyA KAKKAR and D. N. MUUJCK, I/aliiagar. 

25 samples of cattle feeds which are coinuioiily used in this part ot the country 
w'ere analysed for the estimation of tlieir heat of conibnstioa or caloric value 
in an Adiabatic oxygen bomb calorimeter. Oil cakes which are being used as 
sources of proteins and fats showed highest values whereas the ricc straw showed 
the lowest. The nutritive value of these feeds according to the conventional diges¬ 
tibility trials supported these observations. Some of the analytical figures showed 
lower values when compared with those of western workers. 


31. The effect of supplementary processed protein foods fortified with essential 
Vitamins and Minerals on the growth and nutritional status of under* 
nourished weaned infants. 

V. SUBRAHMANYAN, T. R. DORAISVVAMY, R. K. BHAGAVAN, M. NARAYANA, 
RAO, A. N. SANKARAN and M. SWAMINATPIAN, Mysore. 

A fectliiig experiment extending over a period of 9 niontlis was conducted on 
54 weaned infants of ages ranging from 5-20 mouths to assess the value of supple- 
nienting their diet with a balanced malt food and a 1(3W cost protein food (Multi- 
purj^ose food, formula C.) On the basis of their initial heights, weights, haemo¬ 
globin content of blood, red blood cell count and nutritional status, the infants 
w^ere allotted into three groups so that each group contained 10 girls and 8 boys. 
The increase in height, weight, red cell count and liacmoglobin levels of the 
infants receiving the malt food and low cost jn'oteiii food w’cic significantly larger 
than that observed in infants in tlie control group receiving a supplement of rice, 
80 per cent of the infants in tlie two experimental groups improved in their niilri- 
tioiial status whereas none in the control group showed improvement. On the 
other hand three children in the control group showed deterioration in nutritional 
status. 


32. Ehe effect of supplementary protein food containing cocoanut meat, ground¬ 
nut and bengalgram flours on the metabolism of nitrogen, calcium and 
phosphorus in children subsisting on a poor rice diet. 

P. K. TASKER, M. NARAYANA RAO, M. SWAMINATIIAN and 
V. SUBRAHMANYAN, Mysore. 

The metabolism of nitrogen, calcium and phosphorous was studied. during 
5 days in six pairs of boys aged 10-12 years, similar in age, height and w^eight 
and fed on a diet based on rice or on the same diet supplemented daily with 2 oz 
of protein food consisting of a. blend of low fat cocoanut meal, groundnut flour 
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jind Bcngalgrani flour fortified witli calcium i)liosphate and certain vitamins. The 
mean daily nitrogen intakCvS on the rice diet and rice-protein food diet were 6-73 
and 9-94 g. rcvspcctively. All the children in the two groups maintained positive 
nitrogen balance. The daily nitrogen retention on the rice*proteiu food diet 
(2/12 g.) was significantly higher (P<0*05) than that on the rice diet. The mean 
daily intakes of calcium on the rice diet and rice-protein food diet were ?13 and 
853 ing. respectively. All the subjects in the two groups were in i^ositive calcium 
balance. The daily retention of calcium in the subjects on the rice-protein food 
diet (355 mg) was significantly higlier (P<0-05) than that observed on the rice 
diet (255 mg.). The mean daily intakes of phosphorus on the rice diet and rice- 
protein food diet were 1144 and 1483 mg. respectively. All the subjects in the 
two groups were iii ]>ositive phosphorus balance. The daily retention of phosphorus 
on the 1 ice-protein food diet (538 mg.) was significantly higher than that observed 
on the rice diet (434 nig.). 


HISTOCHEMISTRY AND HISTOLOGY 

33. A new method for staining reticulin by bromine silver method. 

P. B. SKN, M. MUKHKRJIiK and C. DCB, Calcutta. 

Composition of reticulin is not known with certainty. Polysaccharide content 
of it have been suggested by many workers, and a number of methods of 'staining 
It in his histological sections are based on the principle of staining those poly¬ 
saccharides. Ill the present coiuniuniC^alion, a method, more or less specific for 
iiiisaturated lipid, found to stain reticulin beautifully, has been described. This 
sitggests the lipoidal association of reticulin. A rigorous process of exhaustive 
and specific lipid extraction has been carried out. It is observed by such pro¬ 
cedures that reticulin has lost ils staining capacity. It can be postulated that 
reticulin is composed of substances lipoidal in naliire which may or may not 
contain any polysaccharide. The method in short is tlie exposure of slides con¬ 
taining bouiiis fixed frozen section to bromine vai:)our for one hour, followed bv 
washing in thiosulfate solution and ircaliiient with ainmoniacal silver nitrate solu¬ 
tion ill daik and at 37^C fur one and a half hours. After several hours of reduc¬ 
tion in formalin reticulin conies out prominently to its finest detail. 


34. Effect of acute dehydration on the histochemical changes !n the tissues of 
toad. 


C. DEB, M, MUKIIERJEE and S. SKNGIJPTA, Calcutta. 

Effect -of acute water deprivation for 48 hours huvS been studied histocliemically 
in kidney, liver, adrenals and intestine of load. 

It has been observed that deprivation of water caused reduced glomerular 
filtration and increased tubular reabsorption in toad. Reduced glomerular activity 
was responsible for fall in plasinal but rise in acid phosphatase. Increased tubular 
reabsorption on the other hand caused a rise in plasmal but fall in acid phosphatase. 
There was also a rise in succinic dehydrogenase and esterase in dehydrated kidney. 
In liver there was a fall in neutral fat, plasmal, acid and alkaline phosphatase in 
dehydrated condition. In adrenals there was a depiction of neutral fat, unsaturated 
lipid and plasmal due to stress produc'ed when kept out of contact with water. In 
intestine a fall in P.A. Schiff positive substance indicated reduced synthesis of 
mucin under similar condition. 
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35* Species variation in the distribution of some cytoplasmic constituents in liver. 

C. SARKAR, M, MUKHERJKR and C. DEB, Calcutta. 

In order to find out species variation in metabolic pattern of fat and carbo¬ 
hydrate in liver i:)reseut experiment was carried out. 

Fish liver was found to contain highest amount of succinic dehydrogenase, 
plasmalogen and neutral lipid and no P.A. Schiff positive substance. This indicated 
that fish liver is dcvsigned for fat metabolism. Whereas, guineapig liver gave the 
opposite picture, there being no fat (Sudandeinonstrable), very htUe i^lasnial, com¬ 
paratively lesser amount of succinic dehydrogenase and much higher amount of 
glycogen, indicating its inclination towards carlx)hydrate metabolism. In between 
these two seemingly opposite nature of livers remained cockroach’s hepatic cica 
resembling that of fiwsh and toad’s liver inclined towards guineapig. Succinic 
dehydrogenase was very high in cockroach-hepatic cica and minimum iii toad’s 
liver, both contain fairly a high amount of plasmal and P.A.S. positive substance, 
neutral fat content of hepatic cica was fairly high and that of toad liver Was nil 


BIOPHYSICS 

36. Electrical activity of the hypothalamic feeding centers under the effect of 
changes in amino acid and fat content of the blood. 

B. K. ANAND, vS. DUA and BALDEV SINGH, New Delhi. 

111 coiitinuaLiou of the fstudies carried out last year to explain the niechani.sni 
of action of the hypothalamic feeding centers, work was further extended to 
find out the effect of changes in protein and fat content of the blood on the elec tri¬ 
cal activity of the hypothalamic feeding centers. The activity of these regions as 
well as cortical regions was recorded through permanently implanted bipolat 
parallel electrodes on an 8 channel elcclrociu;ei»halographic machine both, before 
and after increasing the jirotein and fat contents ot the blood on different days. 
A solution of protein hydrolysate (Bengal Immunity) and hipomul (Upjon & Co.) 
was used to increase the protein and fat content of blood respectively. Blood 
samples were estimated for total jirutein and lipid contents before and hour 
and 1 hour after injections. No appreciable change in the electrical activity was 
observed in feeding, satiety, other hypothalamic or cortical regions. Sudden in¬ 
fusion of protein hydrolysate proiluced a state of protein shock in few animals 
with a generalised inhibitors of the activity of all the regions. 


37. Studies on Shri Ramanand Yogi during his stay in an air tight box. 

B. K. ANAND and G. S. CTIIIINA, New Delhi. 

The yogi was tested in a glass-cmn-metal air tight box measuring 6'x4'x4'. 
Recording of electro-cardiograph, electroenoephalograi>h, respiration and heart rate 
was done at regular intervals with offner 8 channel electroencephalograph machine. 
The yogi stayed iii the box twice for 8 and 10. hours respectively. Ifirst time he 
lighted a candle inside the box, which went off after 3 hours. The normal basal 
oxygen consumption of the yogi was 19-5 lilres-hour. The gas analysis of air 
samples withdrawn from the box showed that yogi consumed oxygen 26-9 litres/ 
hour during the first three hours' and 12-2 lities/hour on an average in the re¬ 
maining peripd. Second time he consumed oxygen on gu average rate of 133 
litres/hour. Oxygen consumption was more than basal level during the first two 
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liours, less than ^he average values in the middle and somewhat more than average 
during the last 3 hours. Respiration and heart rate of yogi was not increased 
with 4 to 5% COj concentrations. 

Rlectroencephalographic recording showed .sleep patterns interspersed with well 
marked alpha activity at places. Also persistent high voltage fast aettvity was 
recorded from occipital regions. Normal controls did not show similar changes. 


38. Electromyographic studies on the efficient postures during screwdriving and 
fixing nails at various heights. 

N. N. DAS and J. BIIArfACIIARYA, Calcutta. 

Rleclroniyographic studies on the muscles during rest and activity reveals the 
inner condition of muscles. The surface electrodes on the surface of the muscle 
are coimected with small disc electrode which is connected by fine insulated wires 
to the electrode board which connects with recording electromyograph. The effi¬ 
cient postures of various types were studied. In this paper we are dealing with 
screw-driving with various postures and mo.st efficient posture has been determined. 
.Some experiments on nail-driving with different types of hammers were Avorked out. 
The diagrams and tables explain which is the efficient posture for these two parti¬ 
cular jobs. 


PHARMACOLOGY 

39. Studies on synthetic antispsismodics. Part II. 

A. N. BOSE and SRIPATI BOSE, Calcutta. 

In continuation of a previous work on synthetic antispasmodics in this labo¬ 
ratory (Bose and Bose, Proc. Ind. .Sci. Cong., Ill, 191, 1952) further work has been 
carried on .several other synthetic derivatives. The compounds tested belong to 2 
classes;—(1) substituted yS-amiuoketones containing tertiary amino groups, and (2) 
o-acetamiuo-propiophenoncs containing yff-ditthylamino or yS-pIperidine substitution. 

The antispasmodic action was determitied on isolated guineapig ileum or 
jejunum having normal peristalsis, or under spasm induced by BaClj, histamine, 
or carbachol. Tests on perfused toad heart', isolated mammalian heart, and cat 
heart in sitn were also performed. The effect on the cardiovascular and respiratory 
.systems were studied on chloralosed cats. 

The results show that all the compounds possess more or less antispasmodic 
properties, both neurotropic or musculotropic. On perfused toad heart, the com¬ 
pounds inhibit in varying degrees the action of carbachol and vagus stimulation. 
One of the compounds o-acetamino-jff-piperidino-propriophenone-HCl exerts a power¬ 
ful cardiac stimulation similar to adrenaline. At higher concentrations, all the 
compounds produce a negative inotropic and clironotropic effect on isolated or 
perfused heart. In low concentrations, however, two compounds (4-phenyl-4-ben- 
zylidiiie-l-piperidina-butan-3-one hydrochloride, and 4-phenyl-4-ben7.yl-l-piperidino- 
butan-3-one hydrochloride) show a definite cardiac stimulation. It is concluded that 
some of the yff-aminoketones studied exhibit significant antispa.sipodic, anti-choli¬ 
nergic and anti-histaminie properties to warrant further evaluation in the clinical 
fields. 
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40. Pharmacological studies with Arborine. 

M, ly. CHATTRRJER, Calcutta. 

This alkaloid was isolated from the leaves of Glycosmic penlapliylla Correa 
IBcng : Ash-slioura, Hind ; Banabinibu). Chemically it has a quinazoloiie grouping. 

This'was fairly non-toxic to mice, but caused a brief fall of blood pressure 
in cliloralosed cats, which was not affected by vagotomy or after atropine and/or 
mepyramine, but absent in spinal cats. Intestinal movements were etininlated. 

TJiere w^as an increase of rate, of amplitude of beat, and of coronary flow 
of isolated guinea pig hearts, the last action was quite pronounced and none of 
these components were affected by mepyramine whereas of the similar effects on 
isolated heart after histamine, the increase in coronary flow was antagonised by 
mepyramine. 

On isolated guinea pig ileum, there was no contraction, but a partial anta- 
gonisiii to the spasmogenic action of hivStamiiie and acetylcholine was seen after 
high doses of arboriiie. It caused occasional increased peristalsis and niiid tonic 
contraction of isolated rabbit duodenum. 

On isolated guinea pig seminal vesicle : arborine in high doses slightly anta¬ 
gonised the spasmogenic action of adrenaline and histamine. Spasmogenic action 
of acetylcholine and pituitriii on isolated rat uterus was completely antagonised 
by it. Neuromuscular blocking activity was exhibited on cat’s gastrocnemius- 
sciatic nerve preparation. 

In water loaded rats, intraperitoneal arborine in low doses (5-20 ingm/kg) 
increased tlie i)crceiitage of water excretion while high doses (80 mgni/kg) dimi¬ 
nished it and produced niethoemoglobinurca. 


41. Search for newer non-mercurial oral diuretics. 

J. K. MOIIANTY, B. N. DAwS and B. DAS, Cuttack. 

The results of pharmacological and bacteriological studies of a series of hetero¬ 
cyclic sulplionaiiiide compounds wdiicli are somewhat related chemically to aceta- 
zolamide as well as to clilorolliiadide are i>n'sc*iited. 

Compound M63BB (Code number) seems to be the most potent of this series 
As a diuretic and inhibitor of gastric secretion, it seems to be much more potent 
than acetazolamide which is extensively used in clinical practice. It has no anti- 
hislaminic and antiacetylchoHiie action. It has hardly any effect on heart, respira¬ 
tion and blood pressure of chloraloscd dogs. Bacteriological study using Staphylo¬ 
coccus aureus as the test organism revealed its fecfile antibacterial activity. The 
general pattern of pharmacological and antibacterial activity of other compounds 
of this series is qualitatively similar to that 6f M63BB, but quantitatively all of 
them are very much weaker. 


42. In vitro anti-bacterial activity of a new series of sulpbonamide compounds. 

J. K. MOHANTY, B. N. DAS and B. DAS, Cuttack. 

Eighteen compounds which are sulpbonamide derivatives were studied for in 
vitro anti-bacterial activity. The compounds of this series could be divided into 
three groups depending, upon their chemical configuratiom In one group the free 
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or substituted sulplionaniidc group is linked to the thiazole ring at position five 
with tlu; presence of an amino or aceto-amino group in position two and an 
aryl group in position four of the thiazole ring. The compounds of this group 
were found to possess only feeble anti-bacterial action. 

The b.'isic chemical structure of another group of compound wa;^ 2-(p)-fluoro- 
phcn 3 l sulphoi7amide-4 aryl-tbiazole. This exhibited intermediate anti-bacterial 
jiioporty. The third group of compounds are really derivatives of snlphathiazole 
from which they differ only in having an aryl group in position four of the thiazole 
ring. The compounds of this group exhibited g<xjd anti-bacterial activity approxi- 
jnaling the potency of Sodium Sulphadiazine. 


43. Oral antidiabetic action of a new series of sulphonamides. 

J. K. MOIIANTY, B. N. DAS, B. C. KAR and B. DAS, Cuttack. 

A scries of sulphonaniide derivates, some of which are chemically distantly 
related to IPTD (p-amino-sulphonamidc-isopropyl-thiadiazole) and to Snlphathiazole 
have been screened for ])os,sible blood sugar lowering action when given by mouth. 
I'our ot the compounds of this seric.s exhibit some blood sugar lowering activity. 
Howevei, compound ]\166BB (code number) is the most active of the .series and 
compares favourably in potency with Tolbutamide, an oral antidiabetic drug used 
widely in clinical practice. 


44. Pharmacological studies on peruvoside—a new cardiac glycoside. 

J. D. KOIIIvT, l/ucknow. 

The pharmacological action of Peruvoside a new glycoside isolated from Thevetia 
‘tieriifolia juss, by Rangaswami and Venkata Rao (J. Sc. Ind. Res. 17B, (1958) lias 
been studied. 

Peruvoside brings about systolic .standstill of amphibian as well as mammalian 
hearts. It produces vomiting in pigeons and cats. When perfused in cats it 
produces R.K.G. changes typical of a cardiac glycoside. It produces positive in¬ 
otropic effect in isolated hypodynamic guinea-pig heart. The intensity of action 
ha.s been determined by a number of biological .standardization procedures. The 
lethal dose in cats is 160±7-5 /»g/kg., in gnineapigs 709 ±58-8 /otg/kg. and in pigeons, 
263±22-7 //g./kg. As compared to other cardiac glycosides peruvoside fills between 
ouabain and digoxin as regards its activity. 

The absorption from the oral route was studied in cats by two methods (a) oral 
feeding in unanacsthetivsed animals (b) introduction into a particular segment of 
G.I. tract in anaesthetized cals. It appears that 25—40% of the drug is absorbed. 
It begins to be absorbed within 15 minutes and more absorption takes place from 
small intestines than the stomach. 

Peruvoside produces a quick action, within 5 minutes after intravenous admini¬ 
stration. The duration of action has again been studied by a number of methods 
(al oral feeding anti back titration at predetermined interval (b) intravenous 
administration and back titration at particular intervals (c) chronic cumulative 
toxicity by daily subcutaneous injection of 20% and 40% of the Hatcher dose. In 
this respect Peruvoside tails between ouabain and digoxin. 
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45. Metabolism of citric acid in scorbutic guinea pigs. 

SACriCHIDANANDA BANBRJEU and H. D^ENDRA SINGH, Bikaner. 

Metabolism of citric acid was studied in scorbutic guinea pigs * be feeding 
succinic, malic and citric acids to normal, scorbutic and insulin treated scorbutic 
guinea pigs. It was observ^ed that citric acid excretion was enormously increased 
after the acids were fed to scorbutic animals in comparison to normal animals. 
Prolonged insulin injection of the deficient animals lowered the urinary excretion 
of citric acid considerably. After the feeding of malic acid and succinic acid, 
malic acid excretion was increased considerably in scorbutic guinea xiigs and after 
the feeding of citric acid the amount of malic acid excretion was considerable 
small in all the groui^s of animals. The increased urinary excretion of citric acid 
alter the different acids were fed seemed to be due to decreased oxidation of citric 
acid in scurvy. After the above acids were fed to iiornuil guinea pigs, urinary 
ocretion of a-ketoglutaric acid was doubled but the excretion in scorbutic guinea 
pigs di<l not increase. The aconitase activity of Uie dilferent tissues of tlie scor¬ 
butic guinea pigs did not (hange from normal. Iso-citric dehydrogenase activity 
was iound iinaflect«ed in scurvy. All thc.se obvscrvatibiis indicated that the site of 
lesion in vsurvey is the ilefeclive con version of oxalosucciiiic acid to a-ketoglutaric 
acid by decarboxylation due to possibly to the defective action of oxalosnccinic 
decarboxylase. Prolonged injection of insulin to the scorbutic animals brought 
forth the normal metabolism of acetic acid. Ilypqiilsulinisni associated with scurvy 
is possible responsible for tJie defective metabolism of citric acid in scorbutic 
guinea pigs. 


46. Oxidative phosphorylation of liver mitochondria of goldfish acclimated to 
cold and warm temperatures. 

MADITTT vS. KANUNGO, Cuttack. 

Oxidative phosphorylation measurements made at 20^C on tlie mitochondria 
of the liver of goldfivsh acclimated at 10°C and 30^C showed that the P/O (micro¬ 
moles inorganic phosjfiiate esterified/niicroatom oxygen consumed) and P/N (micro¬ 
mole phosphate esterificd/nig. nitrogen) ratios were lower for the cold-accliniated 

fish. The Q (niicrolitre oxygen consumed/mg. NJ for the same mitochondria 
were higher for the cold-accliinated fish. It has been concluded that metabolic 
adaptation in goldfish occurs at the cellular level by quantitative changes of 
several enzyme systems. 


47. Glutathione, ascorbic acid and dehydroascorbic acid levels in blood of 
patients suffering from infectious diseases. 

SACHCHIDANANDA BANERJEE and JAGADINDRANATH BHADURl, Bikaner. 

The fasting blood glutathione, Uvscorbic acid and dehydroascorbic acid values 
were determined in normal subjects and in j^atients suffering from cholera, small 
pox, pyogenic meningitis, tubercular meningitis, gonorrhoea and vSyphilis. In all 
the diseased conditions studied the blood glutathione and ascorbic acid values were 

ni—75 
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diminished with a concomitant increase in the dehydroascorbic acid level. Signi¬ 
ficance of these results will be discussed. 


48. Folic acid reductases in normal and in neoplastic rat liver. 

B. M. BRAGANCA and U. W. KKNKARR, Bombay. 

Tetrahydrofolic acid is an important intermediate in the transformation of 
folic acid into the active vitamin, concerned with the transfer of one carbon frag¬ 
ments. The reduction of folic acid has been shown to occur in two steps both 
requiring TPNII. In studies to be reported considerable purification of the over.all 
system concerned with reduction of folic acid in -mammalian liver has been achieved. 
It has been possible to dissociate the apoenzyme from the cofactors and to re¬ 
activate it by the addition of flavin mononucleotide indicating the flavin nature 
of these enzymes. 

In conformity with observations which have demonstrated that disturbance in 
flavin metabolism is closely associated with production of dimethyl-aminoazoben- 
zene induced tumours; it has been possible to show that the enzymes reducing folic 
acid are considerably depressed in hepatomas and some other tumours as well. 

The resiilts obtained using tumour tissue will be discussed in relation to th.e 
possible mechanisms dnderlying the selective action of antifolic compounds on 
neoplastic tissue. 


49. Mechanism of phosphate activation of glutaminase 1 in the mitochondrial 
systems of animal tissues. 

S. R. GUIIA and H. S. CHAKRAVARTI, Calcutta. 

Phosphate-activated glutaminase I activity of various mitochondrial prepara¬ 
tions of rat brain and guinea-pig liver has been studied in order to find out 
whether any alteration in the structural organisation of the mitochondrion pro¬ 
duces a corre.sponding change in the pattern of enzyme activity. Fragmentation 
of mitochondrial particles by various method.s resulted in marked decrease of Gluta¬ 
minase I activity, although in the supernatant fluid, deamidation activity in the 
absence of added phosphate was considerably present. The choice of medium foi 
the preparation of mitochondria is critical for exhibiting the activation with phos¬ 
phate, since in 0-88 M sucrose solution, the activating effects of phosphate are com¬ 
pletely counteracted while in isotonic or hypotonic medium significant activation 
occurs on addition of the same concentration of phosphate. In 0-88 M sucrose 
however a more elevated concentration of phosphate is required than that required 
in the system prepared in isotonic or hypotonic medium. Moreover when mito¬ 
chondria prepared in hypertonic sucrose, is resuspended in isotonic medium, 
phosphate activation reappears. Decreased effects of phosphate addition was also 
observed in the presence of thyroxine and at increased pH while storage for a few 
days produced complete disappearance of the activating action of phosphate. All 
the above methods are known to cause mitochondrial swelling. 

All these evidences indicate that for demonstration of phosphate activated 
glutaminase I, presence of intact mitochondrial anatomy is essential. Phosphate 
is known to cause swelling of mitochondria and if there is already any prior 
swelling of mitochondria, no phosphate activafibn of glutaminase is demonstrable. 
Actual demonstration of mitochondrial morphology under various conditions men¬ 
tioned above is under progress and preliminary work on the change of optical 
density of mitochondrial preparations at /i520, corroborates our nbove findings. 
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50. Effect of glucose cycloacetoacetate (Hydrolysed) on glycogenosis and glyco* 
genolysis in liver and diaphragm (in Vitro). 

M, C. NATH aud J. M. KHANADE, Nagpur. 

The effect of glucose cycloacetoacetate on glycogen synthesis in liver and 
diaphragm and glycogenolysis in liver has been studied in vitro. Glucose cyclo¬ 
acetoacetate (GCA) promotes glycogen synthesis in liver and diaphragm in 36 
hours fasting rats, when glycogen storage in liver and diaphragm is very low i.e. 
0-6 mg. /100 mg. tissue wet weight. In animals fed the normal diet, where liver 
glycogen values were as high as 30 mg./g. tissue wet weight. GCA caused rapid 
glycogenolysis rather than glycogen synthesis. During such glycogenolysis gly¬ 
cogen values of tissues (liver aud diaphragm) reached minimuni level in 90 minutes 
after which glycogen synthesis began in presence of GCA. In absence of GCA, 
however, the value of glycogen declined further. 


51. The effect of glucose cycloacetoacetate on the regeneration of erythrocytes 
and restoration of hemoglobin level in experimental anaemia in rats. 

M. G. NATH and K. G. PRASANNAN, Nagpur. 

The elfect of glucose cycloacetoacetate (GC.\) and vitamin on the experi¬ 
mental anaemia induced by phenyl hydrazine has been studied. 

GCA (hydrolysed) and vitamin B,, in the dose of 10 mg. and 10,ug/100 gm. body 
wt. have been found to increase the red cell count aud hemoglobin levels. 

The mechanism of antianaemic activity of GCA has been discussed. 


52. Effect of rice polishing concentrate on liver lipids. 

C. H. CIIAKRABARTI, K. L. SAXENA and M. C. NATH, Nagpur. 

Rice polishing concentrate is a good source of choline. The choline content 
of the rice polishing concentrate is 122 mg.%. 

30 ml. of the concentrate when added to -04% choline containing basal diet) 
can prevent the development of fatty liver. 

This prevention of fatty liver by rice polishing concentrate cannot be accounted 
for its choline contents alone. 

It has been postulated that some other lipotropic substances besides choline 
are present in rice polishing concentrate which are helping transmethylation re¬ 
action. 


53. The effect of different food fats on experimental atherosclerosis smd the 
beneficial effect of essential fatty acids : Vitamin B,, and hydrolysed glucose 
cycloacetoacetate. 

M. C. NATH and A. SAIKIA, Nagpur. 

On feeding hydrogenated vegetable fat (Dalda) to the rabbits, the serum chole- 
.sterol, phospholipid levels and the C/P ratio were found to be much higher than 
those of the animals kept either on linseed oil or hydrogenated fat supplemented 
with linseed oil or a mixture of essential fatty acids. 

Hydrogenated vegetable fat raised the tissue cholesterol and C/P ratio but 
lowered the F/T ratio of the animals. 
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The elevated scrum and tissue lipid levels and C/P ratio of the animals kept 
on hydrogenated vegetable fat were reduced considerably when the animals were 
injected with GCA hydrolysed even to a greater extent than that of the animals 
kept on dalda and linseed oil. 

The effect of essential fatty acid mixture in maintaining the nornyil serum 
and tissue lipid levels and their C/P and P/T ratios were markedly pronounced 
when the animals were injected either W'ith CCA (hydrolysed) or vitamin B,j. 

Hydrogenated \egetable fat diet was found to cause the highest percentage of 
liver fat with low Iodine Value in comjjarison to other groups. Normal level of 
liver fat and higher J.V. were noted i>i case of the animals kept on essential fatty 
acid mixture supplemented dalda diet and injected with h}'droly.scd GCA. 

Maximum gain in body weight wa.s noted in case of unsaturated fat diet and 
al.so iji case of the animals kept on hydrolysed GCA along with essential fatty 
acid supplemented dalda diet. 

It has been suggested that the unknown factor present in the unsaponifiable 
fraction of crude oils, responsible for loweriiig the serum cholesterol may be in 
some way or other related to GCA or its product of hydrolysis. 



SECTION OF PSYCHOLOGY & EDUCATIONAL SCIENCES 

President : —Dr. D. Ganguly^ M.Sc., Ph.D, 

Abstracts. 

1 . GENERAL PSYCHOLOGY 
(a) Theoretical 

1. The Probable Trend of Modern Psychology in Future. 

N. K. DAvS (UJPTA, vSantiniketaii, West Bengal. 

Ts}elKjlogy, in llic pa^t, was concerned with menial activities in the ordinary 
waking consciousness, ur in edher words, it was confined into activities only of our 
surface mind. Hence it was <me dimensional. 

Harly in the twentieth century ^\ith the epoch making discovery of the un¬ 
conscious inind by Dr. Sigmund iTeud a new branch of psychology, namely, 

Depth-psychology lias come into existence. Since Ikeii dream, deluvsion, neurosis, 
]>sychosis have become important matters of investigation for i;>sycho!ogy. Psycho- 

dealing with the data of the conscious mind as well as that of the sub¬ 

conscious or unconscious mind, has become now two dimensional. 

The modern ps>chology, though considered as an infant science, has unravelled 
many a mystery belonging to the nether region of human mind, but far greater 
and still more mysterious is the dark region of mind as revealed by the past 
Indian Yogis and the psychologist, and particularly at present by Sri Aurobindo. 

Sri Aurobindo has visualised two other diiiiensions besides the above (conscious 
and subconscious), namely, Inco>iscicnt and Supcrconscient, the former being in 
the lowest end of the consciousness while the latter in the highest. These indicate 
tlie probable expansion of modern psychology into altogether new direction. 

The recent investigation and work of psychology under the name of Para- 
Psychology in the West as well as in India adequately show that the science of 
psychology shall have to expand its field of investigation into regions now dealt 
with by the Yogis and mystics in their owni way. 


2. Ethology—The Science of Behaviour. 

II. C. GANGUI/I, Kharagpur. 

lithology is a term offered by Tinbergen to denote the science of 
causation of behaviour. Tinbergen has discussed in his text, Study of Instinct, 
the methods and problems of ethology. According to him, ethology is primarily 
interested in isolating the causes of instinctive behaviour in infrahuman species. 
In the field of external causes of behaviour ethologists have amassed a large 
number of data and developed new concepts or brought into prominence old ones. 
It is postulated that there are specific ‘sign stimuli’ (perceptual cues?) which by 
acting upon the Innate Releasing Mechanism lead to the evocation of a specific 
instinctive response. Por example, ‘red belly’ is the sign stimulus for release of 
the fighting response in the sexually active male three-spined stickleback; ‘short 
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neck’ is the sign stimulus for escape reactions in ducks, geese etc. A tentative 
liypotliesis of a lieirarcliical system of nerve centres is postulated for explaining 
the mechanism of instinctive behaviour. 

Certain concepts like the distinction between ‘appetitive’ and ‘consummatory’ 
acts or of the ‘sign sliiniilus’ as distinct from the psychologist’s concept of ‘effec¬ 
tive’ stimulus are of great value to psychologists, especially animal psychologists. 
However ethology’s contribution towards internal or motivational factors are dis¬ 
tinctly less than of the psychologist. Further, the positioning of ethology be¬ 
tween neuro-physiology and psychology and description of the latter as dealing 
with ‘subjective’ phenomenon may not be justified by the nature and existing 
state of research in these fields. It is probable that ethology will find it more and 
more difficult to maintain an independent status as both ncuro-physiology and 
psychology continue to grow at an accelerated rate. 


3. The present status of the concept of perceptual defence. 

BISHWA NATH MUKHKRJEK, Patna. 

The ‘i>erceptiial defense’ controversy has been an area of considerable interest 
iluriiig the recent years. A survey of the experimental studies which both su^ort 
and question the ‘perceptual defense’ hypothesis, has been presented in this paper. 
It has been shown that many of the earlier studies are open to criticism both on 
methodological grounds and in their rjxtionale. The most important fact overlooked 
earlier is that perceptual defense is not a general phenomenon but strictly an 
individual reaction which may be specific to given aspect of a particular area of 
conflict. A few recent studies designed with this orientation and exer¬ 
cising controls over word frequency, response readiness or set found evidence 
in favour of perceptual defense theory. Such personality centered studies 
of perceptual defense are in a position to demonstrate the ixxssibility of predicting 
Ijerccptual defense behaviour from the individual’s preference for a particular 
defense mechanism. The pre.sent status of the concept, therefore, appears to be 
more or less established. But further probe both into the nature of the concept 
and possibility of exploring better experimental methods is very necessary to bring 
a resolution in the controversy. Such attempt might lead to the formulation of 
certain laws governing the process of perceptual defense. 


4. Concepts of Normality Reviewed. 

NIROD MUKERJI, Bombay. 

1. Two basic concepts in use viz., statistical (including ethical) and psycho- 
biological. The former is a concept of convenience portraying still picture of dyna¬ 
mic living. It however presumes the bipolar modes in which an incident may take 
place. 

2. Futility of purely psychic concept, psychosomatic concept more plausible. 
Part played by fronto-hypothalamic mechanism and endocrinal homeostasis ; further 
clarity evinced in the bipolar modes of events. In the course of evolution distinc¬ 
tion has arisen between sheer negation of an event and its opposite. 

3. Search for the axes whose relationship delineates psychosomatic normality. 
Conclusions. 
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5. Psychology in ancient India and modem research. 

H. N. MURTHY, Ranchi. 

Sankara accepts the science that deals with the “agent” and “actions” (San- 
khya) as authoritative within that realm. Analysis of behaviour and its usefulness 
is not rejected by him. 

An examTrfation of certain hypotheses which may thus be emperically useful 
within limited ranges, can be classified, from the clinical p>oint of view into these 
three fields : (I) Kxperimental Studies (Types according to morphology and tern- 

perament ; studies in perception, learning etc.). (2) Analytical studies in the realm 
of mytliology and cultural roots. (3) The Found.'itions of Psychotherapy. 

It is felt that the various hypotheses of Ancient Indian Psychology can be fitted 
into modern experimental design and verified. 


(b) Experimental 

6. Time phase sequence of interaction patterns in small discussion groups. 

AMITAVA ClIATTIfRJliR, Bangalore. 

In small di.scussion groups there is a distinct relation between the time inter¬ 
vals of the ‘manifest interactions' of the members and the rate of interaction. The 
interactions that occur during the observation period of time, is called here “mani¬ 
fest interaction”. But in a residential group, outside the observational period, 
much more ‘latent interactions' occur. These latent variables have much influence 
on the manifest content of the interactional field. And that is why the interaction 
rate increases with the passage of time. 

The present ]>aper is a further extension of the analytical study of a project 
on small discussion groups. Here the observations of one group, consisting of nine 
members, are reported. The members of the group were the participants in a 
fifteen-day residential study course. So, they had had enough opportunity to meet 
informally in a friendly atmosphere, apait from the observational periods. And so 
they developed more and more group cohesiveness as a result of ‘latent interac¬ 
tions’. Thus with the span of the time, the distance between the interacting 
members in the ‘psychological space’ gradually diminish and so there is an increase 
in the rate of interaction. It is also found that with more of a.ssociations between 
the members the rate of agreement increases with the decrease in the rate of dis- 
agreemnt. In short, the following two hypotheses have been tested in the pre.sent 
paper : 

1. The rate of interaction in the group increases with time; 

^ 2. The rate of agreement increases and the rate of disagreement decreases 

on the other hand, with the increase in the time of association. 


7. Legibility of printed matter in Devnagri script. 

NISITH RANJAN CHATTERJER, Kharagpur. 

A series of e.xperiments were conducted in the laboratory to study the legibility 
of printed matter in Devnagri Script. The criteria for deciding whether a given 
printed matter is more readable or less legible were as follows ; 

Dependent Variable: 

Objective : 

I. Error in identification of letters when exj^nre, distance, contrast, and 
illumination were constant. 
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II. Threshold for recognition of letters. Minimum distance from which the 
letters were read correctly when other factors were constant. 

Subjective (Measured in point scale) : 

(a) vSs' own report about ease with which the letters were read^ or their dis¬ 

tinctness. 

(b) Confidence in judgement. 

(c) Whether S wanted longer or shorter exposure to read. 

TxD’irnNDKNT Variable : 

(or form of the letter)—The standard Devnagri letter of news j^apei 
headline (26 point) were used in one series. Kadi letter was printed at the centre 
on rectangular cards. 

A number of subjects of both the sexes were used in the experiments. The 
visual acuity of all the S was 20/20 or better. Their ages were between 27 to 52 
years. 

'J'he general findings of the experiments are as follows : 

1. The degree of legibility of Devnagri letters varies in different distance. 

2. The degrex's of legibility of all letters were not equal in a particular 
<1istance. 

3. At different distances some letters tend to be confused with the others. 

4. Some letters are more legible from a greater distance than the others. 

5. The degree of legibility cannot be differentiated or compared beyond a 
particular range, i.e., when the letters are placed ver}' near or too far from 
the subjects. 


8. Learning and recall in hypnosis and the wake state ; A comparison. 

J. P. DAvS, Utkal, Cuttack. 

An experiment on the effect of hypnosis on learning and recall of meaningful 
material w\as carried out. Special regard was paid in the design to controlling 
factors like the ileptli of hypnosis, implicit cues from the hypnotist, altitude of tlie 
subject and meaningfuliioss of the material. Thfee somnambulistic Ss were verbally 
presented 15 paired words in 5 learning trials nonserially. The experiment divideil 
into two experimental and one control session respectively tested waking learning 
by hypnotic recall, hypnotic learning by waking recall and w^aking learning by 
waking recall. Main results were recall deteriorated under hypnosis, and learning 
under hypnosis may be inferior, but never superior to w%aking learning. The first 
result supports theories wdth Pavlovian orientation which regard hypnosis as a 
state of cortical inhibition. The second result does not disprove predictions from 
that theory. The need of controlled experiments in the best traditions of experi¬ 
mental psychology was emphasized in this field as concluding remarks. 


9. Stimulus-response compatibility and stress effects in a one-dimensional 
tracking task. 


ir. C. GANGULI, Kharagpur. 

In perceptual-motor systems, S-R compatibility is a factor in determining the 
rote at wdiich the system is able to process information. In a tracking task, for 
example, experiments have showm that the central-display relationship should be 
compatible for good performance, However, whether stress phenomenon is Jikely 
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to affect differentially the incompatible and the compatible control-display set ups 
has not been tested. The present experiment was designed to test the hypothesis 
that stress does affect performance under the incompatible set up more than in 
the compatible set up. 

A one-dimensional continuous electronic compensatory tracking apparatus was 
used for this study made at the Laboratory of Aviation Psychology, Columbus. 
Two relationships (same and opposite directions of movements) between the control 
knob jm^l the pointer of the tracking apparatus were used. Stress was e.Kperi- 
mentally induced by requiring the 5 to perform a secondary task of .switch ])ressing 
according to a pre-arranged schedule. 30 undergraduate psychology stmlents of 
the university served as subjects. Each was given 21 trials of 1 mt. each, 9 of these 
being with the secondary task. Performance was measured in term.s of absolute 
integrated error scores. 

Analysis of results .showed the following ; (i) performance was superior under 
the compatible .set up; (ii) addition of the secondary task led to a significant 
deterioration in performance under both S-R conditions; (iii) no .significant inter¬ 
action between stressing task and the compatibility set up w’as seen. It'is suggested 
that the hypothesis be tested on a more complex ta.sk and even if no interaction 
is noted at least the reasojis for its absence may be better under,stood. 


10c 1« tiia expressive beb&viour expressive? 

RANJIT KUMAR MAJUMDER, Calcutta. 

Studies on exj)res.sive behaviour have shown that there are differential perform¬ 
ances of the two hands right and left, apart from the general characteristics. 

VVe know every response is the resultant of many determinants, and arbitrarily 
we can analyse them into two classes, the adaptive and the expressive as proposed 
by A11 port. 

The hypotheses to be examined are— 

(1) expressive behaviour is consistent in a given moment and a p,articular 

set of movement are more capable than others; and 

(2) left hand being less subjected to exercise (unlike the left hander) is 

more consistent. 

So far the first hypothesis, the data are indicative, i.e., the sense of all lines 
are consistently negative. Both hand conditions data are homogeneous—tested by 
analysis of variance. lu both the cases the F is insignificant at 5% level. 

Regarding the second hypothesis the observations are not decisive as the 
spread variation (SD) is practically invariant—t is below 5% level. 

The sliifting question both relative and absolute also could not put any evidence 
in favour of the second hypothesis. So to examine the second stand farther 
investigation is needed. 


11. Ab experimmital study of ‘'rofloetiou tuae" •• oao of tke conditions in 
concept, attninmonl^ 

PRABHAT K. MUKHOPADHYAY, Calcutta. 

It has been observed that correct concepts are discovered daring the rest- 
intervals between the sequences of Ihe experimental trials of that nature of opera¬ 
tion. The assumptions here are made that these are not Void-intervals but an 
mterval to be compared with the ineubatton stage in productive thinking. It is 
named as Refiec^^on-Thne^a^ (RTG). 

ni~T8 
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With the help of associative-recall method, 10 non-sense words acting as anckor^ 
to 150 meaningful words, 10 groups of concepts are set to be attained. In between 
the trials, firstly 10", then 20", then 30" upto 180" gaps are prescribed. After each 
trial and the RTGs, a set of introspective reports are taken for all the 25 subjects. 
'J'licii the analysis is done on the basis of number and the nature of the concepts 
attahn-d. 

It is concluded that the number and the nature of the concepts attained, pro¬ 
gress to perfection in the increasing idlowances of the RTGs. But the perfection 
in the true sense is never achieved though optimum achievements arc shown. Jn 
this sense RT(is are denoted as one of the causative factors in the attainment of 
the new concepts. 


12. A comparative study of the natural and emotional sets as the conditions 
of the “Blinding** effect in the process of anagram solution. 

PRABlfAT K. MUKHOPADHYAY, Calcutta and MhSvS INDIRA MALANI, Ranchi. 

To consider then the effectiveness of the operation of a menial set in the 
puiblcm solving situation as facilitating or inhibiting, effective conditions of the 
subjects are taken into account. Keeping accountable experimental conditions 
constant, two situations are created which, in the psychological sense are reward¬ 
ing and frustrating. Ten sets of anagrams are required to be solved in the emo¬ 
tional situations described above and in the situations where no such sets are 
imposed. It is observed for the subjects in the above two experimental situations 
that in the former the production time and the vSDs are much longer than the later 
situation. Also the final outcomes in terms of time for the two situations are 
observed as signific.antly different. It is concluded that whatever is the situation, 
any kind of euiotiondl strain is not conducive for problem solution and for produc¬ 
tive thinking. 


13. Effect of temporal position of interpolated learning upon recognition. 

A. K. P. SINHA and S. K. ROY. 

The purpose of this study was to tletermine the effect of temporal ijosition of 
I he interpolated learning upon the recognition of the originally learned material. 

The experiment was conducted on 30 subjects under one control and three experi¬ 

mental conditions. 

The findings were : (i) recognition of the originally learned material was ad¬ 
versely affected by the interpolated learning of an equivalent" material irrespective 
of the point at which it was inserted; (ii) the interpolated learning of an equivalent 
material had its effect in increasing both the amount of omission of correct items 
and importation of new items irrespective of the point at which it was inserted; 

(iii) recognition was more adversely affected when the interpolated learning was 

inserted both immediately after original learning and immediately before recogni¬ 
tion test than in the middle of the retention interval; (iv) there was no significant 
difference between the three experimental conditions in regard to the omission of 
correct items and the importation of new ones; (v) there was no significant differ¬ 
ence in the magnitude of interference caused by interpolated learning occurring 
immediately after original learning and immediately before recognition teat; (vi) no 
significant difference was found in the amount of both omission and importation 
of items in the insertion of the interpolated learning immediately after original 
learning and its insertion immediately before the teat of recognition. 
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14. Phonetic studies in the Dravidian (Telugu). 

C. R. SANKAJRAN and B. CHAITAYN DEVA, Toona. 

^here is really no one-to-one correspondence between acoustic (physical) in¬ 
variants and phonemes. The definitions of ‘Phoneme* according to De Baussute 
and Twaddell are discussed. It is pointed out that the phoneme is the mathemati¬ 
cal structure of a physical reality. Any phoneniei defined as a mathematical struc¬ 
ture, corresponds to any number of physical structures, the allophones, which 
maintain the mathematical structure an invariant. The phoneme can, therefore, 
be handled with our convenience of choice and it is through acoustic phonetics 
alone in terms of mathematical structures, Phonetics and Phoueniics could be 
unified. Inforniatioii Theory meets the lack of a description of systematic method 
lor mapping a single phone in a given utterance on to a particular phoneme, while 
it is also possible to conceive ‘distinctive features’ of Roman Jakobson as ‘normal 
(orthogonal) co-ordinates* in the manner K- Collin Cherry dories. Our own attempt 
has been to Cv-)tablish the physical (‘empirical*) reality of the phoneme from the 
symbolic and conception levels of ex^xirience. There are structures or organisation 
at various ‘levels’. Plioiieine theory has, therefore, a bearing upon questions relat¬ 
ing to ‘existence* and ‘non-existence*. The limits of time and its puncti-fonn 
origin form tlie meaburablc alpha-phonoid. Earlier P. C. Ganeshsundaram has 
demonstrated the ‘vowel* which is the nearest physical approach to the alpha- 
l>lioiioid from the view point of the ‘Cascade Modulation Theory of Speech For¬ 
mants*. Ill the present page, based upon the exiierimental data concerning the 
Telugu language, a newer way is indicated from tlie method of orthogonal poly¬ 
nomial fitting for measuring the alphaphonoid. 


15. Quantitative mental estimations of various colours. 

ARUN K. SIRKAR, Calcutta. 

The present experiment had been designed to obtain tlie mental estimations 
of the percentage of colour present in a colour-white mixture as far as possible 
modifying the previous methods to avoid the error. 

Three colour mixers were placed on the table side by side. Mounting a white 
and a coloured discs on the two colour mixers placed at both end and a mixture 
of colour-white on the central colour wheel, the subjects were asked to estimate 
llie percentage of colour present in the central disc, supposing the coloured disc 
placed at one end possesses cent precent quality of tliAt colour and considering 
the white disc as zero percent of colour. Three types of colours were used namely, 
green, blue and 3^ellow. * 

The results indicated that the curves obtained by plotting the data were neithtg: 
parabolic nor hyperbolic in nature but had tended to be nearly same as curves of 
growth and decay. The results did not corroborate in all respects with that of 
previous workers and the present author is of opinion that more researches ahould 
be carried on in order to (obtain mucli einphatical conclusion. 


PSYCHOLOGY OF THE DEVIATES 

16. A study of the behavioural deviates. 

NIRMAL CHANDRA CHANDRA, Calcutta. 

The present work is an enquiry about the behavioural deviates carried op some 
juvenile offenders who are kept at the Burdwan Vagrant Home of the Govermneut 
of West Bengal. 
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The uiieiiders were watched for days together in their setting and the behaviour 
pattern of some of them were observed and recorded. Then some 'behaviour 
situations' in writing and dialogue form were presented before them and theii 
reactions were observed. Next each of the above olfenders was invited to an open 
interview to know the plea which encouraged the young boys to be involved in 
antisocial acts. 

It was revealed that the boys developed certain biological ineificiency in them 
due to the unhygienic nature of the social setting which hatched these antisocial 
elements. The present society {i.e. vagrant home environment) unlike the prior 
one, is a definite change and thereby the present study Revealed the appreciable 
influence of this changed situation. 

17. A caae of compulsion neurosis. 

N. N. CHATTKRJI, Calcutta. 

In this paper psychoanalytical materials of a compulsion neurotic patient was 
discussed. She developed the tendency to w^ash herself whenever she thought 
that her body had become polluted with faeces or dirty water. During analysis 
it was revealed that she had an unconscious desire to lake excreta from male 
persons. This peculiar desire arose out of oral frustration. She had in her 
unconscious a phantasy that her mother did not give her enough milk but 
favoured her younger brother and so she developed jealousy towards him and it 
was later on displaced on her father and men in general. Faeces according to 
her was a product of milk after it had been digested in the body of the rival; 
so it was supposed to be as valuable as milk but it appeared to be dangerous 
also as it would contain the wrath of the rival from whom she wanted to snatch it. 
In her symptom also this arabivalency was noticed. Faeces polluted her as she 
, wanted to possess it and she developed a tendency to wash it out as it appeared 
to be dangerous. 


18. Aesthesiometric Index as a diagnostic guide of mental deficiency. 

G. P. CHATTKRJBF, Calcutta. 

According to present practice, diagnosis of mental deficiency is arrived at 
after administration of intelligent test. Such testing sometimes does not produce 
real picture of the level intelligence of subjects because of the presence of sub¬ 
jective factor like lack of proper motivation. Drawback like this may be over¬ 
come if aesthesiometric index is taken as diagnostic guide of mental deficiency. 
Ill this study, it has been found that aesthesiometric index increases as level of 
intelligence decreases. Aesthesiometric index of normal, retarded, moron, im¬ 
becile and idiot are respectively 17*1, 19*11, 22*8, 28*6, 34*9. These increments in 
aesthesiometric indices are found to be statistically significant. This study has 
been done upon 25 persons—3 persons are taken from each of the 5 categories. 
Considerations for age and sex have not been taken into account. As the number 
of cases is not wide enough, this study .should be treated as preliminary attempt 
and it always leaves rooms for further and much wider investigation so as to 
arrive at conclusive and convincing results. 

19. A Psychological analysis of Indiscipline. 

J. N. DASGUPTA, Calcutta. 

IndiscipHned behaviour is caused by frustration of needs hot satisfied in the 
normal way. The frustration of heed fulfilment impels one to seek altenative 
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normal objects and activities or substitute objects and substitute activities in 
order to meet the needs not normally satisfied. The behaviour purported for need 
lulfilment, when not acceptable to society^ is characterised as indi8c4>liiic. 

Apart from the physiological needs, the psychological need for security and 
affection; selfexpression; achievement and recognition is fundainentaL Even the 
physiological need is ultimately psychological in as much as its frustration initiates 
psychological disturbance. And this psychological disturbance, emotional in 
character, impels one to activities not always acceptable to society. 

If alternative normal objects and activities are not found for fulfilment of the 
iriistratcd or thwarted needs goal orientation fails due to emotions getting the 
better of reason and intelligence, when the medianisms of Aggression; Regression; 
Suggestibility and Fixation play their part. Jn individual cases or even, on 
occasions, in group action, a sense of resignation appears when the person or 
persons lack even the minimum amount of aggression required to attack reality 
or are too rational to submit to the stress of emotions. 

The frustrated person may also seek the securiU’ of mass power in crowd 
activity in which impulse.^ uonually controlled and snppussed by the individual 
are let loose. 

Although a theoretical study this paper may supply hypotheses to experimental 
investigations as also clues to prevention and cure to Educational Practice. 


20. Attitudes towards crime and criminal. 

A. N. DEB, Allahabad. 

The history shows that a wide variation exishs in the attitudes towards crime 
and criminal. They have undergone radical changes because they are often buiU 
on superstitions, beliefs and conventions, religions and ethical concepts, moral stand¬ 
ards and .sentiments. The growth of understanding of the human mind, specially the 
working of the unconscious mind has brought about a revolution in the attitudes 
and the approacli to criminals in the recent past. 

A criminal reform and rehabilitation programme would achieve maximum 
success only when the majority feel and accept that the criminals deserve new 
forms of treatment. Because criminals have to be given an opportunity to reorient 
their pattern of behaviour and to live as a responsible member in the society. 

About 500 adults of different ages, educations, profeswsions and socioeconomic 
strata have been approached in this investigation. They have been asked to voice 
their feelings regarding the effectiveness of severe (common) punitive measures 
as means of reforming criminals and checking crimes. 

The results indicate that people feel that criminal could be reformed. Tradi¬ 
tional modes of inflicting severe punishment are not effective in most cases. How¬ 
ever, there are difference of opinion and often equally strong contradictory views 
regarding the ineffectiveness of sympathetic attitudes of treatments as a means 
of checking crimes. 


21* Four^foM cutaneous sense*retponse by 56 idiot subjects. 

SUBIMAL DEB, Calcutta. 

With the application of warm, cold, pain and pressure stimuli upon 56 idiot 
Ss the following phenomena had been observed : 

1. Warm and pain sensations aroused unpleasant emotive state while the 
cold and pressure sensations aroused pleasant inferred from the 8’s be¬ 
haviours during experiments with the above stimuli where responses had 
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been made through dilfereul aids due to inadequacy of verbal conipre* 
heiibioii ul the Ss. 

2. Repoited elsewhere by Tredgold and others that the idiot Ss show no 
reaction even to the severest pain and sometime remain cxpiessionless 
with injury had been observed where 11% of the Ss actually remained 
uiiaflected to pain, 26% to warmth, 21% to cold and 33% to x^ressiire. 

3. Ilapazard and unexplainable inuvcnients had been found in 55% with 
warinth stimulus, 70% with cold, G0% with pain and 57% with pressure. 


22 . A comparative study of the performance of ‘Normals’ and Schizophrenics in 
Haufmann-Kasanin Test. 


MYRA DEVI, Calcutta. 

The present i)apcr deals with perlormaiices of two groups of subjects, 25 normal 
and 35 schizophrenics in Haufuiaiin-Kasauin Test. Instead of usual qualitative 
interpretations of the test i)erforniaiices, a quantitative scoring method has been 
introduced with meagre change in the method of administration. 

From the Lest performances, subject’s conceptional ability as well as his mode 
ol thinking in ctiursc of solving conceptual problems could be assessed. Concep- 
lioiial ability as ascertained troiii subject’s success and failure in the test, has 
been effectively assessed ni the present study, by introducing time limit in the 
test. A five point scale of rigidity-flexibility has been formulated on careful 
analysis of natme and varieties of subject’s aLteini)ts to arrive at a correct solution. 
Tlie scale eilectively divscriininalcs scluzox:)hrenic performance from that of normal. 

Fluidity of Ihuught has been ascertained by subject’s inability to form clear 
concepts and also inability to carry on a coneex^t once formed througli completion. 
They give tw^o sets of score. One ot them, i.e. score for inability to form clear 
concept can elfectively discriminate schizophrenic x^^rformance from that of normal. 
However the other set of score is less discriminitive. 

Apart from these quantitative scores few qualitative behaviour pattern during 
test iierfonnauce have been noted which are found significantly high among 
schizophrenics. TJiese «ire, making designs out of the blocks instead of arriving 
at a meaningful solution (which was done exclusively by schizophrenic patients) 
and aimless behaviour, (which was iiiuch predominant among schizophrenics com¬ 
pared to normal cases). 


23. An experimental study of schizophrenic thought disorder. 

E. 1. GEORGE, Kerala. 

Cameron’s theory that Schizophrenics are ‘over-inclusive* finds some evidence 
in the literature, whereas there is no conclusive proof for any abnormal ‘concrete¬ 
ness*. Tests of concreteness and over-inclusiveneSwS weje givejii fo the same sohizo- 
xJireiiic groups. The therapy of over-inclusiveness is reformulated and a number 
of predictions are made. 

The group consisted of 16 neurotics, and 18 schizophrenics properly matched. 
Of the measures on Nufierno intellectual speed and level tests, only two differen¬ 
tiated (5% level) and it was concluded that intellectual slowness is not an im¬ 
portant aspect of schizophrenic thought disorder and could be hypothesised as a 
bi-product of over-inclusive thinking. Motor retardation was also not found an 
important characteristic of the present schizophrenic group as judged by the 
Babcock Psycho-motor tests. 
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Among the measures of concreteness only Goldsteiu-Sclieerer Object sorting 
tests differentiated the groups sigiiilicanlly. Tliis may be due to the heterogenous 
nature of the material which favoured the production of unusual over-inclusive 
responses wliich are categorised ‘Concrete* according to tlie Goldstein criteria. 

Of the 13 dilferent ‘over-inclusive* scores difierontialed well beyond the 1% 
level. Only 4 scores failed to dillcreiitlate, aliliuLigli tlic dilfereiico was in the 
predicted direction. These results support the theory that over-inclusion is ^ 
fundamental aspect of schizophrenic thought disorder. 


24. Study of birth order and family positions of the criminals. 

S. KUNDU and K. MUKIIIJRJEE, Calcutta. 

Understanding criminality is surely a complex task w’hich gels enhanced when 
usually consumption of personality forces of the criminals are masked under tlie 
bounded rules of the prison. 

In the present problem—Family position of the criminals as related with 
position in their sib.sliip in childhood life—^il has been ^stressed that, of many 
factors orienting criniinalily, past ttealnient from the family masters in the 
criminals* life is one, which has got some inllueiice in socialising behaviour 
patterns. 

120 convicts in the Alipore Central Jail were interviewed with special reference 
to their family descipline, parents* attitude towards them in childhood and 
adolescence, in relation to their respective birth-order. Some anomalies in llieir 
early life were noticed and in connection with their sibling position, it has become 
apparent, the issues occupying the middle position became the worst victim of 
unhealthy conditions (viz., negligence, undue punishment etc.) followed by other 
positions in the siKship. 

Percentages showing the quality of treatiiieiit subjects received, reached high 
in ^negligence’, ‘indulgence* and both ‘indulgence* from one and ‘severity’ from 
the other simultaneously. 

So it may be stated, for prevention of further increase in crime-rate, children 
in home should be treated in a balanced way according to the demands of their 
psychical need and not Ihe whims or idiosyncracy of the parents. 


24(a). An Experimental study of Alcohol and Drug addiction. 

D. RAKSHIT and J. N. GUPTA, Calcutta. 

The present paper is a part study of the long term project taken up by the 
author No. 1. The paper presents a brief report of experimental studies on fifty 
selected cases of Alcohol and Drug addicts. An attempt was made to study 
the Psychological factors in prevention and treatment of Alcohol and Drug addic 
tion. 

All possible therapheutical treatment were given in every instance. PJvery 
patient was given various forms of ^superficial psychotherapy, such as suggestion, 
persuation, reassurance, in some cases, prolonged sedation and (sedation where 
necessary), occupational therapy, various forms of Physiotherapy and medical when 
indicated. Further, each patient received favourable influence of adequate rest, 
nutritious food and peaceful atmosphere. 

On evaluation of the separate effects of various forms of therapy, one of the 
most suggestive findings in this study was that 36 of the 50 patients showed 
favourable results by psychotherapy within a brief period, averaging about / 
month* 
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25. The Study of Cohesion in • Village Leadership Group. 

D. BAGH, Sriniketan. 

The paper reports as experiment employed in examining a tentative hypo¬ 
thesis formulated by sociologists engaged in social research in an Indian village, 
by suitable objective methoils. 

It was claimed by sociologists at work that the cohesivencss of a group con¬ 
sisting of several young men was of, such a high degree that the group surpassed 
the age old influence of factors creating social distance. The youth group was 
found to be extraordinary by the research workers. 

Knowledge of the nature of the causes and conditions responsible for such 
coliesion was considered to be an interestiiig suljject ot a scientific study for socio¬ 
logy and social psychology. Accordingly, the following exiKriment was planned 
by the psychologist. In this experiment some members belonging to different 
castes were included. They were studied by different methods by the same 
psychologist : 

(a) All of them were interviewed individually. 

(b) They were observed in different group situations, while discussing in¬ 

formally various subjects and problems. 

(c) The degree of empathy in each personality was .studied by the help of a 

rating scale. 

(d) A picture of socio-personal characteristic.s of each member was deter¬ 

mined by the help of a questionnaire prepared out of the I’ersonalitj 
Inventory of Bernreuter, 

(e) A comprehensive personality study of some members of the group wa.s 

made by the Rorschach’s Ink-Blots. 

few important points from the results obtained by this experiment are given 
below : 

(i) The cohesivencss of the group is not as strong and stable as it is sup¬ 
posed by the sociologists. 

(ii) On the whole the group is sufficiently integrated to discharge its 

responsibilities. 

(iii) The group could not really surpass the age old influence of prejudices. 

Such factors are influencing the group, but all its members are not 
aware of them. 

(iv) The integrity of the group was to a great extent due to the democratic 

approach of the leader in handling day to day problems; and also due 
to his keen practical social sense and fairly correct estimation of ego 
functions of members. 

(v) The most important contribution in the maintenance of group integrity 

was made by a fellow member of the inner circle who represents a 
neurotic personality picture. 

(vi) Potential disintegrating force is dormant in the group, but at the moment 

it is balanced by other forces mostly concerned with social values. 
Withdrawal of these forces or substitution of these values by other 
values may release the disintegrating force causing reshuflling of mem¬ 
bers in the inner as well as outer circles of the groups. 



Section XII: Psychology and Educational Sciences 


605 


26. A study of th« college teachers' attitude towards their authorities. 

DEBABRATA BANERJEE and RAMANATH KUNDU, Calcutta. 

A study has been undertaken by the authors to construct an attitude scale for 
the measurement of the teachers’ attitude towards their autliorities. A part study of 
the project, which is concerned with college teachers only, is reported in this paper. 

A lyikert type of attitude questionnaire wavS prepared after preliminary try-out, 
considering expert judgments. The final form of the attitude questionnaire was 
divided into two ixirts. The first part of ii was meant for getting some iiifonna- 
tions like—age, period of service, status of the college, etc. and the other part 
concerned with ten attitude statements—six positive and four negative. 

One hundred data from college teachers (professors and lecturers) were col¬ 
lected. From the quantitative values allotted to each category of resixmsc the 
total score for each individual in the attitude questionnaire was determined. Majority 
of the teachers, when over-all attitude w\as considered have shown unfavourable 
attitude towards then* managing authorities. The relationship between attitude 
and other variables, such as—age, years of service, marital status, status of the 
college, etc. liave also been jiresentcd in different tables. The results indicate the 
general fact(*r.s which influence the altitude of the college teachers towards their 
managing authorities. 


27 , The measurement of attitudes of secondary school teachers towards the 
teaching profession. 


M. B. BUCK, Baroda. 

The iHiipose of this investigation is to discover the attitudes of the secondary 
school U aclicrs towards the leaching professions; lo determine the effect upon 
attitude of such different factors as: — 1, Training; 2. Graduation; 3. Sex; 4. Rx- 
perience, and lo find out specially whether training has any effect in modifying 
their allitiides. 

The investigation for (be present prol)Iem was split up into two phases ; 

Phase I : Construction of an Attitude scale. Phase II : Applying this scale 
for carrying out the necessary investigation. 

I'or constructing the vseale, Thurstonc’s teachnique of ‘^Equal Appearing 
Intervals’*, Was used. 

Conclusions are drawn at the end of the paper. 


28. Interest pattern of postgraduate and undergraduate students. 

R. G. CIIATTERJRA, Calcutta. 

The paper reports the results of an interest study based on the data obtained 
from 100 students of both sexes of which 56 were Postgraduate students while 
the remaining 44 were students of the various affiliated colleges teaching Inter¬ 
mediate and Bachelor courses. Interest in five dimension were studied viz. occu¬ 
pations, amusements, curricular subjects, activities and personality types. The items 
in the questionnarire were 48 for occupation, 41 for amusements, 41 for curricular 
subjects, 19 activities and 23 personality types. Subjects indicated their preferences 
by encircling one of the letters LID signifying ‘Like’, ‘Indifferent’ and ‘Dislike’ 
respectively. 

Interest pattern of the two groups of subjects appears to have differed widely 
though in certain cases they are alike. The present work is however a part of 
a bigger project and hence no inference is drawn. 

Ill— 77 
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29. A study of temperamental qualities, necessary for teaching profession at the 
University level, 

‘MAYA DBB, Calcutta. 

This is an attempt to determine tlie qualities, which are necessary for an 
individual to be .successful as a Teacher in the University. Attempt has been made 
also to attribute quantitative measure to each of these qualities. 

The previous iiivesigations on this topic in the field of education endorse the 
fact that there is 9 peculiar set of rjualities which distinguishes a good teacher 
from a poor one. With the help of these studies and with the help of N.I.I.P. 
(Uondon) Temperamental Questionnaire Form, a questionnaire is prepared which 
contains a list of 25 temperamental qualities. These qualities have been expressed 
in positive form. The respondents were askd to give their opinion on the degree 
of desirability of such temperamental qualities on a five ix)mt scale to be an effective 
teacher. The questionnaire is an open end type. These questionnaire were then 
sent to about 175 educationists. The result thus obtained was computed with the 
help of Ivikert’s scaling technique. It is found that among all the qualities 
‘sincerity’ occupies the first place then comes ‘Impartiality’ and ‘self-discii>line’. 
Other qualities occupied next positions in order of their importance for the 
profession. 

30. A study of intelligence scores and rural-urban residence. 

MOHAN C. JOSH I, Banaras. 

Under the Govenimeut of India’s Humanities Research scheme, the author 
constructed and standardised a verbal ‘spiral-omnibus’ type of group test of general 
' mental ability in Hindi (.31/55). The present paper tries to itivestigate the influ¬ 
ence of rural urban environment on the tesl-perf<;nnance of a randomly selected 
sajnple of 755 boys (rui.il ; 415; urban. 340) from Banara.s and Almora respectively, 
studying in VIII to X classes. 

'On the analyses of the data, it was found that statistically significant differences 
existed (significant at *01 level) in the test-performances of the rural and the 
urban boys, the urban boys doing better than the rural ones. On exploring the 
possible factors responsible for such a difference in the respective environments, 
the following came to light: 

1. Psychologically significant objects ‘arc found differentially in the real and 
urban environment. 

2. Rural environment is not capable of inducing the type of ability demanded 
by the verbal test of intelligence. The plain, relatively Iiomogeneous rural environ¬ 
ment puts no premium on vocabulary, speed of work, competitiveness, quick 
adjustments, and abstract thinking type of mental functions. 

3. “^he urban environment is more advanced educationally, culturally, and 
hence the general social stimulation, and cultural milieu motivates the urban boy 
more than his rural cousin. 

4. The length of school term is shorter in the rural area due to the impossible 
conditions of the roads during some seasons, crop time, seasonal and other local 
engagements also reduce the working days of the rural school. 


31. A study of intelligenee scores and caste-differences. 

MOHAN C. JOSHI, Banaras. 

A verbal, ‘spiral-omnibus’ type of group test of general mental ability in Hindi 
(34/55) has been constructed and standardised by the author. In the present paper 
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a study of intelligetice scores and caste-diflerences among the testees has been 
made on a randomly selected sample, of 678 boys of VIII to X classes in Banaras 
and Almora. 

On testing the significance of difference in the test-performance of , the testees 
of the different castes, it was found that the difference in test-performance was 
significant at >05 level between Brahamau and Kshyatriyas, and Brahaman and 
Vaishya boys, the latter faring better than the former in both the pairs. Rest of 
the inter-caste differences seemed to be insignificant statistically. 

Assuming that the operation of caste-differences and prejudices may also depend 
differentially in the urban and rural samples, we aiialy.sed the rural sample (362) 
and the urban sample (312) separately, and found that there existed practically jio 
difference in the test performance of the testees in the rural area as well as the 
urban area. (All the CRs were below -SO). 

Therefore, we conclude that as far as general mental ability is measured by 
the present test, there does not seem to be any significant dilference in the test 
performance of the boys belonging to the various castes in the rural or the urban 
area. This adds to the merit of this test of general mental ability. 


32. A study of Social Background and College going Tendency of Secondary 
School Pupils. 


TRAYAG MEHTA, Surat. 

The investigation studied five hypotheses namely : The college going tendency 
is normal and there is no reason for any worry. It is the function, of fathers' 
occupational class; of fathrs’ educational levels; of pupils’ intelligence and of sex. 
Data W'ere collected through a questionnaire from a sample of 1,058 hoys and 307 
girls of tiurat. Results were checked by E and t—tests. The F values for sex 
(in favour of boys), intelligence and occupational class (for boys) respectively were 
5*7, 6-9 and 3-9, all significant at -Ol level. It was not significant for educational 
levels, t—tests showed boys from professional, salaried employees and farmers 
significantly different from other classes. Pupils with superior intelligence differed 
from others but the just above average and average did not. It was concluded that 
the tendency was widespread; occuijational class and intelligence affect it; hoys 
showed greater tendency and fathers education did not affect it. Results iiulicated 
need for proper school guidance programmes. 


33. Attitude of School teachers towards Sex-education. 

PROKAS CHITTA NANDI, Calcutta. 

The problem was to survey the opinion of the hundred school teachers regard¬ 
ing the adoptation of the Sex-Hygiene and Sex-Science by the questionnaire 
method' on the five point scale each of which was arbitrarily weighed and which 
was selected by a pilot 'survey of twenty-five recognised school teachers with 
adequate teaching experience and with the minimum academic qualification of 
graduation. Final selection of the items were made with the help of efficient 
Scientists in this line. The scoring method of W. J. Goode and P. K. Hatt was 
followed. The nature of the graph plotted from the entire data obtained from the 
scores of the teachers, showed the definite inclination of the teachers towards the 
utility of Sex-education of the school-age children. The co-efficients of correlation 
were very high and they proved that the decision of the teachers were actually 
reliable and .valid and were really pivoted on the issue of Sex-education. 
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34. Scoring samples of Indian children on the Rosenzweig P-F study. 

UDAI PARUUK, New Delhi. 

An adaptation of the Children's Form of Rosenzweig P-F Study was prepared 
for Indian children and standardised on a population of about 1,000 children of ages 
from 4 to 13 years. The responses from children were got in Hindi and the 
closest English Iranslations showing scoring samples are presented here. In scor¬ 
ing guidance was sought from the scoring samples mentioned in the original 

manual. There were, however, occa^-ions when the author was doubtful regarding 
the scoring of some responses, because either the investigator was not satisfied willi 
the scoring factor as indicated in the original manual or a typically new response 

w^as got. Ill such cases the responses were referred to Dr. Roseiizw^eig for liis com¬ 

ments. Some very interesting and new responses were got from Indian children. 
The largest number of new responses were those which involved more than one 
scoring factors and were, therefore, included under ‘combinations.' Some new 

types of pure responses were also got. For example in situation 10 super-ego scor¬ 
ing factors are not found in the original manual, but responses involving these 
factors were got in some protocols under study. New sets of coinbinalions were 
got in a large number. The various novel combinations and typical new responses 
are nuiilioned and discussed. 


35. Developmental patterns of Rosenzweig P-F study variables in Indian children. 

UDAI PARERK, New Delhi. 

Analysis of the responses received on the P-F Study reveals some clear trends 
in child development in India. As far as the categories arc concerned, cxlrapuna- 
liveiiess predominates all age groups, as also ego-defensiveness. T'roin the j^oint 
of view of scoring factors E and i seem to be iniporlant at all age levels. The two 
super-ego patterns that seem to dominate at all age levels arc K-E and +1, 
which shows a tendency of accusing oneself and others being important factor 
in the child’s life. 

A definite trend in the decline of extra punitiveiiess with the increase in age 
is revealed. Steady rise in Group Conformity Rating scores with increase in age 
is also revealed, indicating increase in conformity to group beliaviour wi^th an in- 
* crease in age. 

As for the factors, e declines with advance in age. However, a bi-modal picture 
is provided in this case. At the age level 8, the figure for e reaches \Qxy high and 
then suddenly declines at age level 9. It seems that the tendency to expect a 
solution from others is characteristic of the age levels 4 to 8 and the child at 9 
years of age becomes more independent. This becomes more clear when considered 
along with the change in i. There are other interesting changes visible in super¬ 
ego factors. These changes reflect the influence of socialisation on the child. 


36. A measure of attitudinal conformity derived from the "J-Curve Hypothesis. 

J. C. PRAKASH, Bangalore. 

In this paper it is shown with the data derived from an attitude questionnaire 
that the statistic /?a' may be made use of as on index of attitudinal conformity. 

The attitude questionnaire is made up of 100 generalised statements, fifty of 
them worded in the positive, favourable direction (F-scale), and the remaining 
fifty worded in the negative, unfavourable direction (U-scale). The is required 
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to particularize the given statements by indicating, according to his opinion, the 
^relevance’ of these statements with respect to selected groups or communities in- 
cfuding ‘OWN’ community. 

It is shown that the J-curve gives a good fit to the obtained distributions both 
on the F-scale and on the U-scale, when these distributions represent the Ss’ 
attitudes toward ‘OWN’ community, 

(3/, the index of conformity derived from the J-curve hypothesis is found to be 
relatively small for the F-scalc distribution and relatively large for the U-scale dis¬ 
tribution. 

Some of the theoretical implications of these results are <liscussed. 


37. Effects of schooling on abilities and attainments of the High School students 
at Aligarh. 


K. RAY-CII(;WDHURY, Aligarh. 

The present pajjer reports an investigation carried out in 1958-59 under the 
supervision and active participation of the author by his Ph.D. student, Raj. K. 
Ojha, who has been working on “Intelligence and Intellectual Stimulation during 
Adolescence”. In the present investigation, six tests, namely Vernon’s non-verbal 
‘g’, Vernon’s Flock Design, Vernon’s Drawing Pattern, Vernon’s Graded Arithme¬ 
tic, Raven’s Progressive Matrices, and Ray-Chowdhury-Ojha’s Verbal Intelligence 
(Hindi Version), were administered on 150 (lOtli clas.s) students, 50 from each of the 
following schools at Aligarh : D.A.V., Paliwal, and Bara.sani Inter Colleges. The 
students were socio-economically matched. 

The raw scores were then noriualisecl, and then the significance of the mean 
diflerenecs between the schools on each test was studied with the help of critical 
ratio technique. As the reliability and the validity of the above tests been 

found fairly high, it would be rather valid on our i>art to account for the differences 
obtained in terms of stimulating and non-stimulating schools at Aligarh. 


38. Group differences in personality traits within a University. « 

K. RAY’-CHOWDHURY, Aligarh. 

The present paper reports the results obtained on the same sample and with 
the same tests as described in the paper on “Typological Relationship between 
Various Personality Assessments” (cf. Abstracts Part III, this issue of the Proceed¬ 
ings of the Association). Four post-graduate researchers, namely Alay Ahamad, 
Tariq Sultan, Mahamood Siddiqui, and Jamil Murtaza carried out the investigation 
under the supervision and active participation of the author. 

The enquiries of differences involved grouping of the above subjects (plus a 
new group of B. Ed. students, Male=46, Female=24) into the following : occupa¬ 
tional groups at the college level; religious (Muslims and Non-Muslims including 
only Hindus and Christians) and caste (vShias and Sunnies); provincial (Uttarpradesh 
and Non-Uttarpradesh); rural and urban; father’s income cmd the stipend the 
student was drawing every month; birth-order and age-groups. 

The significance of the mean differences of the above groups were studied with 
the critical ratio technique, and the results are at places definite contribution to. our 
knowledge of various group-differences within a university. 
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39. A microanalytic study of participation in seminar discussion group. 

P. S. VIVEKANANTHzlN, Bangalore. 

The present paper reports the study which forms a part of a larger project 
aimed at evaluating a short term management training course. An attempt is 
made here to develop a method of assessing the effectiveness of the seminar-type 
discussion sessions. The method employed is similar to that developed by Bales 
and others at Harvard. This method is termed the Microanalytic method for the 
analysis of participation in group discussion sessions. 

In the group discussion sessions that were studied here we found evidences of 
nionopoli'^lic tendency on the part of a single member as well as a high degree of 
consi.^lency of participation among the members of the group as a whole. It was 
alho found that a large pari of the discussion sessions was devoted in seeking 
clarification of the problem set for group discussion. 


INDUSTRIAL PSYCHOLOGY 

40. A Work Study Technique for Non-Repetitive Work : Development, Re]ia< 
bility and Validity. 


B. S. BHAGOLIWAL, Calcutta. 

Work study is one of the chief techniques of scientific management, and is well 
established in businesses and industries where repetitive work is predominant. 
However, there is an increasing need for the application of work study principles to 
non-repetitive work. This paper deals w'ith the development of a new work study 
technique for uon-repetitive work, using motion study charts and symbols. An 
empirical investigation using this technique was carried out to determine its reli¬ 
ability, v^alidity and applicability. In the investigation, four different jobs Were 
anal>sed; those of research scholar, stenographer, office helper and laboratory assist¬ 
ant. The work study data were collected by the workers themselves on their regu¬ 
lar supervisors. Both intra-worker and inter-worker reliability were determined, 
i.e., consistency for one worker, over time, and agreement between different workers 
on the same job. Validity was found by correlating the results of this technique 
with those obtained by work sampling. The results indicate a high degree of intra- 
worker and inter-worker reliability for the different jobs tested, and considerable 
validity for many jobs. However, further investigation is required to establish this 
as a general feature of the technique. The technique was also found useful for com¬ 
paring the performances of two or more workers on the same job. Psychometric 
concepts of reliabity and validity were found to be appropriate for work study 
observations, and their application illustrated. 


41. A Motion and Time Study Experiment ; Utefulnets (or Redesigning Work¬ 
place Layouts and Observer Reliability. 

K. P. BHATTACHARYYA, Calcutta. 

Motion and Time Study is one of the modern techniques which have contributed 
much to present dky industrial progress. Designing the workplace layout so as 
to eliminate many' unnecessary movements can be accomplished by a systematic 
application of this method. While motion and time study technique has frequently 
been applied by engineers, the question of observer reliability requires the atten- 
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tion of psychometriciaiis. The present experiment had a two-fold purpose : (i) to 
delerinine whether redesigning the workplace layout (of a duplicating machine) on 
the basis of motion and time study would significantly reduce movement; and (ii) 
to find observer reliability or degree of agreement between observer nsing motion 
and time study charts. 

Data were obtained by three observers in the old workplace layout. On the basis 
of this data along with a prolonged study of the floor diagram of the workplace, 
the new layout wa.s suggested and the operator was studied again in the new work¬ 
place layout by the same observer. Applying the 't'-test it was found that fre¬ 
quency of movement, time spent in movement, and distance moved were reduced 
significantly in the new workplace layout. Percentage agreement between observers 
langcd from 78 to 86%. 


42. Personality—Structure and work efficiency. 

SAMIR KUMAR DRY, Howrah. 

There is a great need of basic analysis of the characteristic of the worker and 
his work eflirit ncv. 'J'he major jxnnts to consider are the extent of individual 
differences of workers in similar jobs and the variability in production or efficiency. 
The present paper is based on a reseach study amongst two groups of workmen and 
group engaged purely on mental work and the other group on physical work. These 
two groups have been further sub-divided into low efficiency and high efficiency 
group. In the nature of work which is chiefly associated with mental phenomenon 
the following categories of workmen are taken—accountants, typists, clerks deal¬ 
ing with labour statistics and paysheet clerks. As regards the physic.il W'ork 
different categories of Jute Mill workers from different departments doing mainly 
physical work are taken and also .some Rolling Mill operators. 

A profoiiiia on the personality traits was applied on the subjects mentioned 
above. 

The results show that there is a high jx^sitive correlation between the person.i- 
lily structure and efficiency. 

The following tabic will indicate the results. 


Mental Work. 


Personality Structure. 


Higher efficiency Group 
Dower efficiency Group 


Inclination towards more INTROVRRT 
TYPE non sociable, submissive. 
Inclination towards more EXTROVERT 
TYPE, sociable, leadership trait. 


Phy.sical Work. 


Personality Structure 


Higher efficiency Group 

Dower efficiency Group 

Personality Structure 


Inclination towards more f^jSfTROVERT 
TYPE, sociable, leade’mhip irait. 
Inclination towards more INTROVERT 
TYPE, non sociabU, submisstve. 
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Actually much more research work in this field is needed before the results 
can be taken out of the theoretical realm. This research is of much importance to 
I'er.sonnel ihinager, Eiiiplojment lixchanges for selection of proper persons for 
proper job. 


43. Effect of some psychological incentives on production. 

SAMIR KUMAR DIJY, Howrah. 

Production is one of the most widely used criteria to determine industrial 
cfliciency and is also used to determine wage rates. The question of production has 
received vital importance to-day and various research arc being carried out to 
nicrease the national production of our country. Man behind the machines is con¬ 
sidered to be more imi)ortant than the machines. The sum total of man's condition 
upon the \vork has therefore a high correlation with their production incentives 
which genctally heightens the work curve arc of two main types—physical and 
non-physical. Amongst non-physical—psychological incentives play a major role. 

Though monetary incentive is supposed to be tlie major factor in increased pro¬ 
duction and efTicieiicy in cilniost all the Indian Industries but still a study on some 
Psychological incentives in the Weaving department of a reputed Jute Mills has 
shown ix)silive results. 

The few Psychological incentives that have been used are as follows ; 

(i) Cordial supervisor-worker relation. 

(ii) Visit of the Labour Welfare Officer in the department with words of 
encouragement. 

(iii) Spot enquiry by the Labour Welfare Officer in case of trouble or accident. 

(iv) Solve of workers' problems I)y the Labour Welfare Officer and Supervisor. 

(v) Words of encouragement in case of low production rather than disciplinary 

actions. 

(vi) Listen to the W'orkers' difficulty with sympathy. 

(vii) Facilities to workers. 

(viii) Announcement of names of good workers through the representative in 
the Works Committee. 

The w'orkmen in the Weaving department being piece rated their production 
has been studied through two main sources keeping the normal average production 
in view (a) Rise in production with regard to cut pieces, (b) Rise in the weekly 
wages. 

The work curve rises up and remains steady but there is a reverse result wdth 
disciplinary action the work curve shows a spurt but after some days again falls. 
Rei>ealed disciplinary action with tlie workman concerned will not improve Iiis 
efficiency but will make him a problem worker inside the department. 

Production therefore depends on the sum total of environment forces as also 
psychological motivations and incentives. The factors considered here has notthing 
to do with the complexity of work but has been taken on a general level with all 
subjects engaged in the same pattern of work. 


44. High and Low in Engineering Education : The Problem of Criterian. 

CH. H. K. MISRA, Kharagpur. 

In order to segregate the ‘‘high & low" in Engineering Education, the suitabi¬ 
lity of examinations as the criteria was considered. The concordance coefficient 
between the ranks of three different examinations of three different engineering 
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Departments were calculated to see the randomness of the ranks. The concordance 
coefficient were also significant (W.C.K. *6734 W.K.K. -6633 W.M.E. 4934) but not 
sufficient to justify the pooling of the ranks of the said examinations. The rank 
difference correlation of two of the above examination, was calculated for each of 
the Departments and were found to be suflicieiitly high (Rho CR *80, Rho EB *86 
Rlio ME *88). It was therefore concluded to i>ool the ranks of these two exauiina- 
lions. After re-ranking the students in the sample on tlie basis of the pooled 
ranks, the extreme groups would be segregated. These have to under-go further 
screening by teacher and peer ratings. 


45. Some intra-organizational problems affecting employer-employee relations. 

J. C. PRAKAvSII and A. CIIATTERJRK, Bangalore. 

This survey project was conducted in four large-scale, private-sector industrial 
organisations located in and around Bangalore City. 

We have focussed here on problems intrinsic to the work-situations ivilhhit the 
organization rather than on ‘Union-Management’ tyi>e of problems. The basic 
assumptions involved as well as tlie method employed are described. 

It is found that for the majority of the rank and file w^orkers, their psychology 
cal space and time perspective are both limited in range. It is shown that the 
problem of employer-employee relations in an organization needs answer to the 
question : “What arc the reasonable returns the employee expects for the Work 
he performs and the services he renders to the organization ?“. 

The results of this survey suggest that the relations within the organization are 
to a large extent conditioned by llie degree to which the following six basic expec¬ 
tations of the worker have been fulfilled : 

(i) Job-conditions : The worker expects the conveniences neccvssary to do a 
good job and to derive the satisfaction out of doing a good job. 

(ii) Supervision : The worker expects effective, but not excessive supervision. 

(hi) IFagc.s' ; The worker expects his wage-earnings to be at least in confor¬ 
mity with the actual ‘worth’ of his job and liis capacity to work. 

(iv) Supplementary earnings : The worker, generally, expects to have oppor¬ 
tunities for supplementing his normal earnings. 

(v) Auxiliary amenities : The w'orker expects the organization to provide at 
least a minimum of amenities. 

(vi) Right of appeal : The worker usually expects that some one in formal 
authority in the organization would listen to his grievances. 

The fulfilment of the above-mentioned six basic expectations of the worker 
is the pre-requisite for promoting harmonius employer-employee relations. 


46* An examination of the unidimensional concept in the Study of Work-Values. 

K. M. SRINIVAS, Mysore. 

Several investigations regarding the work-values have been carried out both in 
educational and industrial fields. The typical experimental design has been that of 
having the job-values ranked in order of preference using either the inventive or 
the selective method. The question has been raised by the author whether the 
data lend itself to a ranking treatment. An attempt has also been mqde to answer 
the question by using the paired comparison response scaling model under Thurs¬ 
ton’s different approximations of the law of comparative judgment. The scale 
values arrived at were tested for unidimensionality by applying Mosteller^s chi-square 
test. The presumed linearity of the varieties was found to be untenable at a high 
level of aignificaxtee. 

Ill— t78 
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47. Some observations on the use of W.B. Adult Intelligence Scale in India. 

H. S. ASTHANA and T. S. DHAPOIA, Lucknow. 

•> 

The paper presents an analysis of the performance of university stucfents oti 
W.A.I.S. In most cases, contrary to common expectation, scores on the verbal 
section were appreciably higher than those obtained on the performance section of 
the scale. Scores on various subtests of the battery have been analyzed and the 
structure of the sub-tests has been examined in the context of the demands they 
make upon the respondent. The findings are interpreted in terms of the test 
strneture and the educational and cultural frame of the subjects. 


48. Validity of personality trait ratings of High School Students by their teachers. 

TAPAN BASUMALLIK, Calcutta. 

The object of the present study was to see how far, under the existing condi¬ 
tions, our high school teachers were really able to make differential trait ratings 
of pupils’ personality. 

Thirty-six Bengalee boys of 16-plus reading in the tenth class of a government 
high school m Calcutta were rated by three trained teachers independently on 
twenty personality traits (like persistence, concentration, emotional stability, lazi¬ 
ness, sociability, carelessness etc.) with the help of a specially devised rating scale. 
Care was taken to minimise chances of error, specially the notorious halo error. 

Reliability (found by intra-class correlation technique) of trait ratings (summed 
ratings of three raters) was seen to vary from -82 to — -26. Ratings on sixteen 
traits (four being excluded for obvious reason of unreliability) were then inter- 
correlated. All the correlations were spuriously high ranging from -93 to - -96, 
winch suggested contamination of rattings by a strong halo effect. Correlations of 
ratings with the scaled marks obtained by the students were also folnd similarly 
inflated. But when achievement was partialled out, 60% of trait inter-correlations 
become insignificant. 

It is concluded that the validity of teachers’ ratings is doubtful as they are in 
all probability a reflection of the students* academic performances. 


49. 


Construction and standardisation of achievement test in Geography for Std. 
VIII (Gujarati) 


vSmt. sarojini d. desai, 

The needs for Achievement Tests in Secondary Schools is quite obvious and 
much felt. In the present work, the investigator con.structed and standardised the 
achievement Test in Geography for Std. VIII. The objectives were to construct 
and standardise the test, to study the performance of the schools of Gujarat and to 
study the causes of low achievement in different sub-tests and to find out sugges¬ 
tions for that. The Diagnostic value of the test is its .significant feature. The 
major purpose of this investigation is to help tlie current (which has started by 
this time) of eradicating the defects in the pre.sent examination system. This will 
help the teachers to give thought to the new type of objective measurement. Tlie 
present test helps the teachers to apply this test and to find out the effect of his 
teaching, to find out the weakness of the pupils, to compare the achievements of 
the pupils with other pupils and also to compare the relative achievements of the 
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same pupil in different sub-tests. This work was submitted as a part fulfilment 
for the M. lid. degree of haculiy of liducatioii and Psychology, Maharaja Sayajirao 
University of Baroda. 


50. Progressive matrices test applied to a group of Secondary School going 
children in Gujarat. 


D. B. DESAI, Baroda. 

The needs for the Intelligence Tests in Gujarat is much felt. And more so, 
about the non-verbal group Tests of Intelligence. Progressive Matrices Test 
(Revised order—1956 version) is a non-verbal group Test of Intelligence. Each 
l>ro]}lcin in the scale is really a Another' or ‘source’ of a systm of lliought—hence 
the Name Progressive Matrices. The Test is prepared by J. C. Raven in England. 
'I'he Investigator applied tins test to the secondary school going children in Gujarat 
\Mlli a view to stiulv tlie vahehty and reliability of the test, to find out the norms 
for the age gremps 13 + , 14 + , 15 +, 16 f, I7+, and to find out the discriminative 
and dilfieulty value of items. 1'he results obtained are quite interesting. The 
test is found to be quite convenient Lo almmisler. The lest is reliable and valhf. 
The ditlcrent types of noinis i.e. age wise, area wise, grade wise norms are found 
cut, and ittins Al, Ell and E12 are not found consistent in the test. /l5 far as 
the Revised order of 1956 of pyogfcssive Matrices Test is concerned, this work is 
the first of its kind in India. 


51. Reactions of Faculty to Examinations Reform. 

V. K. KOTHURKAR, Poona. 

Goveninicnt of India have started the Indian lixamiiiations Reform Project 
under which, recently, a number of Seminars wre conducted on Evaluation 
problems and examination methods. Tlie author of this paper participated in a 
number of these seminars both at home and abroad in United States and U.K. 
The paper summarizes reactions of the Faculty members observed in these seminars 
and discussions. 

Persistent challenge of examination research to be clear and explicit on our 
educational objectives provoked some of the strongest and most varied reactions, 
from explaining away the problem as a needless Americanism and outright denial 
of the necessity to specify course objectives to the most brilliant and analytical 
formulations of the same. Generally there was a growing realization of the need 
to define objectives. However considerable diflicult}'^ was experienced in imple¬ 
mentation. Often times the reaction of the Faculty members took the form of re¬ 
sorting to limited palliatives like internal assessment in part or valuation by two 
judges etc. instead of undertaking a basic examination of our educational pur¬ 
poses, leaching and learning practices and evaluation procedures. There was 
however, some awareness* of the crucial role of excmiinalions which could not be 
tackled in isolation from broader educational issues. Two contrasting but equally 
dangerous reactions were sometimes clearly noticeable (1) complacency (Our teach¬ 
ing and examination methods are the best possible), (2) defeatism (Our resources 
are hopelessly inadequate, our teacher-pupil ratio is adverse etc. and no reform is 
possible how-so-ever desirable and urgent it might be). 

A constructive approach is recommended. We are under obligation to relate 
our means to our ends and find a way, here and now of functioning more inter-, 
estedly, conscientiously and efficiently as teachers and examiners. 
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52. A Study of the Body Image. 

RAM MURTI LOOMBA, Luck^ow. 

The author presents the results of a study of the body image based on data 
obtained through the administration, to university students of Psychology,* of his 
new tyjK.' of sentence completion described in an earlier paper (lud. Sc. Cong., 
1959, Delhi). 


53. Modi6cation of conventional scoring system in examination suggested. 

AMAD KUMAR MALUIK, Calcutta. 

The traditional essay type examination is generally criticised <m the ground 
that is an unreliable instrument for the nieasureinent of pupil.-.’ educational acliieve- 
luent. The present system of scoring is one of the contributory causes of this 
unreliability. It may, however, be reduced to some extent by mlroilucing a few 
modifications into the current system, as proposed in this paper. Raw scores (i.e. 
the marks awarded by examiner.s), which by themselves have no practical meaning 
and which lack in comparability, are to be transformed into T-scores and equivalent 
scores. It will bring about some amount of reliability in measurement of pupils’ 
educational achievements and enable us to assess and compare them as correctly 
as possible. 

The raw score.s in M.I.L. (Modern Indian Languages), English, Mathematics, 
Classics, History anil Geography of 160 pupils constituting a representative sample 
of a population of 1,600 candidates aijpieariiig at a certain public examination have 
been considered. Sample statistics have been computed to use the formulae of 
T-'Iscores and cqui\alent .scores. The data have been treated both graphically and 
analytically. The raw scores of 10 pupils securing highest total marks have been 
converted into T-scores and equivalent scores. Their rank positions as determined 
from the .scores thus obtained have been compared with their original positions to 
show the effect of the suggested modifiaitions. 


54. Handwriting scale in Gujarati script. 

M. M. PATEL, Baroda. 


Problem : 

The aim of this investigation was to determine the quality of handwriting in 
Gujarati Script with regard to various age levels i.e. from five years to sixteen 
years and seeking if possible any sex difference. 

Procedure : 

For this investigation few Gujarati Sentences neither too difficult nor too easy 
were selected including all the alphabetical letters in order to maintain the clear 
idea of the formation of different letters. These sentences included all the conso¬ 
nants and basic vowels without using any Conjunct letters. 

To determine the norms for the qualitative aspect of handwriting, 2,011 boys 
and girks ranging in age from five to sixteen years were selected from 40 pre- 
primary, primary and secondary schools representing all the various localities of 
rural and urban areas of Gujarat. These 2,011 scripts were rated independently 
by five competent judges on the basis of seven characteristic like slantness, line¬ 
arity, letter formation, uniformity of size, spacing, neatness and general impres¬ 
sions. Then Average means. Standard Deviation and Percentile scores for both 
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the groups were computed. lyevel of significance was computed for both the groups 
separately in relation to their successive years. 

Conclusions ; 

(1) The average means of both boys and girls were increasing from 5 to 16 years 
except for the boys group of 14 years as well as that of 18 years girls—where there 
js a slight declThe in their progress. 

(2) The mean difference is significant for the age group of 13 years boys alone. 
Tliis clearly shows that 13 years old boys have superior quality of handwriting to 
those of girls while at the other age levels there is no significant difference between 
the average handwriting of boys and girls. 

(3) There is a definite iniproveiuent in the quality of handwriting from year to 
year. This fact is evident from the critical ratios between succes.sive ages except 
the age groups of 5-6, 7-8, 10-11, 11-12 and 13-14 in both the cases of boys and girls. 

(4) The differences between the means at successive age levels are significant 
and hence we can say that the quality of handwriting improves from year to year. 

Further, this investigation can be useful in educational field as follows :— 

(1) Such a scale will enable the teacher to determine the Handwriting Age of 
any pupil by the following formula. 


Handwriting Scale Age 

Handwriting Age--- 

Actual Age 
(Chronological Age) 

This Handwriting Age will give an idea whether the handwriting of a boy or 
a girl IS poor. 

(2) Such a scale can be used for comparing the handwriting of various school- 
classes. 

(3) It may be also helpful in educational exiierimentation for forming equi¬ 
valent groups (i.e. quality of handwriting equal for both groups). For instance we 
can compare whether ilaily practice for 30 minutes improves the handwriting of a 
particular class or pupil. We can also determine the effect of using fountain pens 
(during the earlier days of development) of the quality of handwriting. 


GUIDANCE AND SELECTION 

55. A Study of Prediction of College Students’ scholastic success by using 
(1) Earlier scholastic success and (2) Voluntary interest in the subjects 
as valid predictors. 


S. V. KALE, Poona. 

Hypothesis : Scholastic success is assumed to depend on two factors; 
(1) earlier scholastic success, as the maxim says : “Nothing succeeds like success; 
and (2) degree of interest in the subjects and in working for it. Greater the earlier 
success, greater is the voluntary interest stimulated in scholastic pursuits; and 
greater the interest so stimulated, the surer is the later success. 

Procedure : Earlier scholastic success of 240 students (159 male and 81 female) 
at F. Y. Arts Examination in 1953 was rated by impartial judges into three grades : 
Grade A, Grade B, Grade C, and the number falling in these grades was obtained. 
Similarly, these 240 subjects were classified by impartial teacher judges into three 
groups of three degrees of interest. Thus the degrees of interested were also rated 
as A, B, and C. 
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Tlie dnla (1} for boys and girls combined, (2) for boys only and (3) for girls 
only was treated by the X* (Chi-square) by contitngency three-way table method 
was computed. 1,—l''or df- 4 the Chi-square obtained i.e. 24*81 is significant at 
•01 level of confidence. 

Conclusions : The association revealed in earlier success and degree of interest 
is not merely by chance. Also (1) More number of brighter students may be 
experiencing lo&s of interest. (2) Good students (as contrasted with brighter 
students) acquire more interest in the subject; poorer students do not, their interest 
being seemingly dainpered by previous failure. (3) Rarely <lo brighter students 
lose interest completely. (4) Girls seem to apply their mind to the subject more, 
even though they might have met serious failure in the earlier period. 


56. Vocational Choice Making Tendency of Secondary School Pupila. 

PRAYAG MRIITA, Surat. 

This questionnaire study of 1,600 pupils reading in .Stds. X and XI report 
data regarding their vocational choice making tendency in relation to their fathers’ 
occupational class, educational levels and intelligence. Results were checked by 
F and t-tests. The t values for boys of Stds. X and XI (in favour of former) was 
4*6; boys and girls of Stds. X = 4*2; boys and girls of Std. XI=1*6; girls of Stds. 
X and XT=l*l. The first two were significant at *01 level. The rest were not 
significant, b' values for occupational class and educational levels were not signi¬ 
ficant. Fof 3*8 for intelligence was significant at *05 level. Pupiks having I.Q. 
131 and above showed better tendency than others. Pupils from lower I.Q. cate¬ 
gories did not differ. Results, surpri.siugly, showed X class boys better than XI 
class boys. This, and the sex difference indicated the need for comprehensive 
theory of Vocational Choices of Indian pupils. Some points have been raised and 
discussed in this regard. 


57. Standardisation of a “Study Habits’ Inventory’* for the University Students 
in Gujarat. 


D. S. PARIKH, Baroda. 

Aim —The problem of study habits of students has drawn attention of many 
Psychologists and Fducationalists. The broad conclusion is that of improving study 
habits help in improving the students achievements. So this problem was taken 
for investigation. 

Procedure —To start with the problem the author had interviewed few students 
those having high and low percentages of marks attained at their annual exami¬ 
nation and on these basis 46 items in Gujarati were constructed. This try out 
inventory was administered to a representative sample of 185 students selected 
from the various faculties of the M. S. University of Baroda viz. Arts, Science, 
Commerce, Technology, Home Science and Intermediate College in proportion to 
the total strength. Scoring was done on the basis of five point scale. The Biserial 
7 methods of 27% upper and lower groups was adopted for the item-analysis and 
the discriminating index was found out by applying Flanagun method. 

Those items whose Biserial ys were about 0*25 or more than that were selected 
for the final inventory. Thi.s final inventory consisting of 38 items is splitted into 
four categories of .study habits, viz. Reading and not-taking; Habits of Concentra¬ 
tion; Distribution of time and social relationships; General habits and attitudes 
of work. 
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rhe final inventofy was administered to a group of 600 students coming from 
rural and urban areas of the various faculties of the M. S. University of Baroda. 
After that the reliability of the test was calculated by using retest method of a 
small group of 50 students and correlation was found out. 

Conclusion —Applying the statistical formulae the following conclusions were 
drawn : 

1. The reliability of the Inventory is 0-924. 

2. The female students have better study habits than the male students. 

3. There is no significant difference between the students coining from rural 

and urban areas. 

4. There is a normal distribution of the study habits as the curve is slightly 

Platycurtic. 

5. There is no significant difference between students of various faculties 

in their study habits. 

6. Individual students vary in their study habits. 


58. Counseling as a Learning Process. 

A. K. P. SINHA and S. N. SINHA, Patna. 

Uncertainty, as it has been experimentally demonstrated by Siiiha, A, K. P. 
produces anxiety. Individuals' often suffer from a sense of anxiety about their 
health, success in the examination or proper adjustment in the social world. And 
although they appear to be minor and temporary in character, they frequently 
lead to severe personality disorders. Counselling is, therefore, essentially needed 
to help such people for the amelioration of their problems. The primary aim of 
couseling is to help the individual seeking assistance to resolve his difficulty by 
giving him improved insight into his conflicts and adjustments. It is principally 
centred around the problems and needs of the client. It is a process by means of 
which the coimsellor enables the client to understand himself in appropriate per¬ 
spective in the context of his social and physical environment. 

Counselling is essentially a process of learning. The major function of the 
counsellor is to help the client realise himself and so regulate his behaviour that 
he may develop a wholesome personality ajid lead a more happy life. 

In conclusion, it has been suggested that counselling can no longer be regarded 
as a process that can be understood in isolation of snch psychological functions 
as motivation, perception, learning, etc. 


59. Sociological and Psychological Factors in Success of Engineering Factory 
Students. 


DURGANAND SINHA, Kharagpur. 

In spite of highly selective admission to engineering institutions, there are 
still “failures” and “laggers”. Intelligence and aptitude tests touch only the 
peripheral qualities and are useful for selecting personnel for simpler vocations. 
But prediction of success in complex social situations requires the knowledge of 
the situation ip which the Individual is to work and of the motivational factors 
essential for effective functioning in such a situation. The neglect of the latter 
has made the prediction of success unreliable. 
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An entrijieering institution is viewed as a sub-culture within a wider culture 
of society. It has specific organisation of system of values, status relationships and 
rewards lJ)rough which it accomplishes its goals. It demands of the individuals 
a set of roles to be filled. These have to be precisely ascertained. Tentatively, 
they are grouped as stndenUrolc, scientist-role, technical role, and social relations 
iole. The nature of these and the values and practices of the iiistituticfti represent 
for the student the situational “press’*, a thorough analysis of which is essential. 
Based on the prescription of roles, the faculty builds certain expectancies and 
accordingly adjudges the performance. Successful fulfilment of these roles requires 
certain characteristics and attitudes in the individual. Some of these are intellec¬ 
tual while others have to deal with interpersonal relations and the emotional an<l 
dynamic aspects. Therefore, a scientific study of factors associated willi success 
would entail an analysis of the environmental “press** and the roles prescribed 
seen in their transactional relationships with the psychological characteristics of 
the individual expected to fulfil these roles. This would ultimately lead to the 
classification and elaboration of a personality model for the hypothetical individual 
capable of optimal role-fulfilment. 


PERSONALITY 

60. Personality composition of the Artists (Painters)—A preliminary survey. 

PRYANSIIU vSRKHAR BTIATTACITARJRR, Calcutta. 

This is an initial report of a fact finding study on personality composition of 
the artists, who have taken up painting as their prolVssion. 

Tlie people who express their inner power through paintings and sketches must 
have certain points of differentiation from the common people. So in this i)revsent 
study an effort has been made to searcli for qualitative picture of the i)ersona1ity 
make up of the artists by the help of rating scale technique. 

The behavioural qualities, i.e. the rating items are vselecled in collaboration 
with the artists of fame and repute. These trait names after proper’ check up and 
arrangement were given to other fifty artists of responsibility for rating. The 
twelve mental qualities in final, given in this paper are those that have come after 
careful examinations. The tenability of the selected traits in rating procedure will 
be understood after construction and selection of psycliotechnical tests applicable 
for measuring the nominated behavioural qualities of the artists. One test battery, 
including psychometric and projective tests of mentality that has been suggested 
here, requires further investigation to use for diagnostic purpose. 


61. The Normal and the Transcendental Levels of Psychological Maturity. 

D. DHAIRYAM, U.S.A. 

Psychological maturity is a dialectical process. The child grows in the context 
of an all-pervasive dependency. In adolescence, his self-assertion climaxes in 
questioning the intellectual and emotional ties holding him to his little familial 
circle. He reaches to the world outside, and after some floundering discovers a 
healthy relationship to it. There is the thesis of child-hood dependency, the anti¬ 
thesis of adolescent rebellion and of transitional floundering, and the synthesis of 
adult adjustment in society. A normal, psychologically mature person establishes 
self-satisfying and productive interpersonal relationships in all aspects of his life 
as a full member of society. 
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A few exceptional adults of most cultural societies go through phases of higher 
psychological development very similar to that of adolescents. There is the thesis 
of normal maturity, the anti-thesis of self-afesertioii against their culture and of 
transifional floundering, and the synthesis of a transcendental psychological 
maturity. At that level, they transcend the limitations of their culture, and evolve 
a philosophy of life embracing peoifles, irrespective of cultural differenced. They 
live an inner life whereby they inobili?e^ and utilize their psychic resources inten¬ 
sively. Their social adjustment is secondary. 


62. The organization of interests and personality traits among college students. 

J. FILKI/LA Bombay. 

The purpose of the present study is to investigate the relationship underlying 
the organization of interests and personality traits in a normal population. The 
scores of a group of 100 students in the Intermediate vScietice and Arts classes of 
St. Xavier’s College, floinbay, on tlie scales of the Kuder Preference Record, 
Vocational Form BM, and on the scales of the Edwards Personal Preference 
Schedule were intercorrelated. The resulting 24x24 correlation matrix was sub¬ 
jected to a factor analysis. 

The corredation eoefllcicnts indicated that although their size was moderate, 
their distribution in the matrix was such as to point to clear-cut patterns under¬ 
lying the intercorrclations between interest and personality variables. I'irst of all, 
it was noted that tlicre was a higher proportion of significant correlation coeffi¬ 
cients when the personality scales were compared with one another and when the 
interest scales were com]>ared with one another, than when the personality scales 
wore interrelated with the interest scales. The same finding was observed after 
factor analysis and the rotation of axes. Two orthogonal factors were identified : 
one bipolar personality factor with high loadings on x^ersonality scales and one 
biix:)lar interest factor with high loadings only on interest scales. Two further 
bipolar orthogonal factors were identified. 

All factors were rather complex in nature. They w’ere identified as follows : 
Factor F W’as a personality factor : friendliness vs. autonomy. Factor IF was 
characterized by patient effort vs. tendency to look for help. Factor III' W'as an 
interest factor : scientific and practical vs. clerical and literary activities. Factor IV' 
was identified as social w^elfare vs. tendency to look for personal help. 


63. Self-acceptance and Acceptance of others. A Personality study of Indian 
College Students of Bombay. 

J. M. FUSTER, Bombay. 

Do different Indian cultures motivate self towards other characteristically? 

Two HyiX)theses : I. Congruence between perceived self-acccptance and ideal 
self-acceptance varies directly w'ith objective acceptance of others. 

2. The above relationship is function of various psychological factors as 
found in Indian College student communities. 

30 boys and 30 girls of each of the four communities, Hindu, Muslim, Catholic 
and Zoroastrian were used. Stephenson's Q-Methodology was used. Q-sorts re¬ 
flecting self-acceptance, and a scale measuring the general attitude of acceptance 
of others were administered. " i 

The first hypothesis was verified in Zoroastrians in an r of *40 which is signi¬ 
ficant at the 1% level, and in Hindus in an r of -29 significant at the 5% level. 
No significant was obtained in Catholics and Muslims, 

Jii—79 
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'i'he secoiifl liypothesis was tested by a centroid factor analysis by the Thurstone 
teclinique. Zoroaslrians and Hindus are not in a bipolar relationship. The differ¬ 
ence between Zoroastrian variance and Hindu variance was significant at the 2% 
level. Tlie coiiunon factor was labelled in terms of the Q-sorts, “self-confidence 
to face different situations”. Zoroastrians p<5ssess it in a larger amount than 
Hindus. The former use it for relating with people-sociability; the latter, use it 
for acconiphshnicnt-personality-devclojiment. 


64. Study Habits in relation to Personality Factors. 

B. KRISHNAN, Mysore. 

Two instruments standardised by the author, one on study habits and another 
on Kretschmer types of cyclothymes-schiziitliyincs were administered to a group of 
161 College students, with an idea of finding out the relation between study habits 
and the factors of 1‘ersonality, arrived at employing O-tecliukjue, using the above 
questionnaire. The results ha\e indicated that a few factors of I’ersonality have 
a significant positive correlations with study habits. 'J'he results suggest that a 
further inves<^igation on samples of moderate si/e taking from different parts of 
the country might throw better light on study habits m relation tjo personality 
structures. 


65. Study of Personality through author’s works. 

K. K. PAKNIKAR, Poona? 

An une.Kplored field of psychological study viz. Hiterary products of great world 
authors—Products of experience of comuiunities as left behind in the form of 
customs, beliefs have been studied—a great author’s personality through his works 
not studied—Here is an attempt of studying Kalidas’s jiersonality through his works 
—Objective of study—(1) 'J'o bring this field of study to the notice of iisychologists 
for the following reasons (a) Great authors influence man’s motives of life. Yet 
what sjjecifically influences them is not sometimes recognised by man. This is an 
attempt to define such forces, (b) Such a study would bring great authors life’s 
motives before educationists and philosophers of the present day. (c) Cultural con¬ 
tact for international understanding will be encouraged. Basis of Study—Works of 
-Kalidas—Frequencies of expressions of thoughts and feelings taken to hint at 
motives of author’s life—Strongest motives exjjress themselves so often in be¬ 
haviour—an accepted law of human behaviour— So))ic types of expressions selected 
(1) expressions directly touching high motives of life e.g. expressions about 
—reputation—high frequency— , therefore, a motive of his life, (2) expressions 

giving sentiments about mother or persons reverpd, (3) expressions hinting at pro¬ 
bable experience of poet’s life-note regarding reliability of such study. 


66. Alcoholism and personality adjustment. 

M. N, PAHSANE, Baroda. 

The present ^study is an inquiry into the adjustment or maladjustment of the 
alcoholic personalities. The inquiry is confined to the lower class alcoholics only. 
The alcoholics are divided into three groups A, B and C according to the degree of 
addiction, Those belonging to A group drink dally, those belonging to B drink 
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regularly once or twice a week and those from C group drink occasionally two 
ur three times at the most in a month. The adjustment of tliese people was 
assessed by a modified form of the well-known Beirs Adjustment Inventory. And 
comparisons were made among the three groups as regards their mean total adjust¬ 
ment and also as regards home, health, social, emotional and occupational adjust¬ 
ments. On the whole the degree of addiction show^ed close correspondence with 
the degree of inaladju"stmcnt. The daily elrinkers (Group A) were found to be 
significantly more maladjusted than those who did not drink daily (Group B and C). 
This was the ca^e with total adjust meat as well as home, health and emotional 
adjustment. 


67. Modification of Opinions of College Students under Prestige Effect of 
Propaganda. 


A. vS. PATKJv, Baroda. 

In an earlier study, the author observed sex differences in suggestibility, among 
liigh school pupils, disappearing with advancing training. The jnesent study has 
been undcitaken to clicck lliis suggested relationshi]), at a still liigher college level 
of education. JMoro s]^ecifically, the aim of the study has been to investigate among 
college students the prestige effect of propaganda labels, as related to (i) sex 
differences, (ii) level of training and (in) course of education. For this purpose, 
data were provided by M. S. University students of Baroda, distributed thus : 
20 men and 30 women students from each of the two classes, viz. j^reparatory first 
year and graduating final year, in each of seven Faculties, viz. Arts, Social Sciences, 
Physical Seieiices, iloiiie Science, Phigineering, Medicine and P'ducatioii, giving a 
total of 560 subjects. The study of the main effects as well as interactions of 
these three variables was possible throiigli the use of a factorial experimental 
design 2x2x7 giving 28 £ubgroui)s. 

The task teclinic|iie together the data was the use of a multiple issue attitude 
scale (MIAS) in two forms specially devised by the author, 'flic first form of the 
scale contained 18 diffetent statements on current controversial issues and the 
subjects were asked to give their own opinion on oticli on a five point scale. The 
second form of tlic scale consisted of the same content in a reversed form to con¬ 
ceal the apparent identity, but this lime each statement w^as follow’ed by the name 
of an eminent leader. The second scale was administered after about a week to 

the same students and the rleviations in the opinions as a result of the prestige 

labels were calculated. These deviation scores which formed a good measure of 
suggestibility were analysed and the analysis w'arrantcd the following conclusions : 

1. The propaganda labels exerted a substantial influence on all subjects in 

changing their opiniojis, the direction of change being mostly unrelated to type 
of prestige. However, the nature of the statements and the tyj^e of the prestige 

the author had, no doubt, in some cases a differential influence on the subjects 

in changing their oinnions. 

2. However, the effect was far from complete; some yielded, a few' resisted, 
depending on other psychological factors. 

3. At college level, girls were found less vsuggestible than boys. 

4. Suggestibility was an inverse function of training; preparatory class 
students were more amenable to suggestion than the graduating class. 

5. Type of training or the course of education W'as also a determining factor 
of influence; on the whole .student-teachers. under training were most affected and 
medical students the least; h^S^ever, higher order interactions complicated fiome 
results. 
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68. Subjective factors in judging personality traits. 

R. RATH, Cuttack. 

112 college students belonging to eight tutorial groups were taken subjects 
for this investigation. The average period of acquaintance of the different groups 
varied from 4-7 years to 1 year. All the subjects were asked to judge the traits 
of intelligence and neuroticisni of their group mates. All the scores were graded 
and the average gorup rank of each individual in relation to the group was calcu¬ 
lated. The subjects were asked to arrange their group mates in order of ijrefer- 
ence. The average grouj) preference rank of the subjects was determined. All the 
subjects were also given the tests of intelligence and neuroticisni which had been 
standardised on a similar college population. 

All the groups excepting one were not able to judge correctly the traits of 
intelligence and iieuroticisin of their friends. But all the eight intercorrelations 
between estimated neuroticisni beginning from normality to higher neuroticisni 
and preference were significant at one per cent level. 7 out of 8 correlations bet¬ 
ween estimated intelligence and preference were signifii'ant at one per cent level 
and one at 5 per cent level. There was also positive and significant relationship 
between estimated intelligence and estimated iieurolicism. 3 out of 8 such cor¬ 
relations were significant at one per cent level and five at 5 per cent level. 

In short it was indicated that the college students judged intelligence and 
neuroticisni of their friends with a common and consistent bias. Those who were 
preferred as friends were atlrihuled greater intelligence and levSs of neuroticisni 
and those who were not preferred were considered dull and neurotic. This general 
and consistent trend in all the eight groups was rather very remarkable. 


69. Typological Relationship between Various Personality Assessments* 

K. RAY-CHOWDHURY, Aligarh. 

The present paper reports an investigation sponsored by the author and carried 
out in 1958-59 under the author’s supervision and active participation by four post¬ 
graduate researchers, namely Qaazi G. Alam, Arun K. Ganguly, Bashir Ahmad, and 
Habibur Chighaiii. The personality assessments were made W'ith the help of the 
following tests : Allport-Veriion Sliuly of V’'alues (modified by the author in Indian 
situation, ef. hid. Psychol. Bull., Vol. Ill, Part II), Maslow’s Security-Insecurity, 
Uysenck’s Social Attitude, Allpc^rt’s Ascendance-Submission Scale. The tests were 
administered on a sample of 235 students of Aligarh University. The Btudents’ 
achievement level was matched to M.A. (Previous) standard by equating their years 
of training in the University after their having passed the Intermediate Certificate 
(i.e. I.A., or I.Sc., etc.) P'xamillation. Hence, it was possible to obtain a random 
sample of 235 students belonging to various courses which were grouped under 
relevant categories, such as Humanities (N=30), Natural Science (N-30), Physical 
Science (N-SO), Uegal Studies (N=30), Business (N-“30), IJiigineering (N—30), 
and Library Science (N=25). 

The test scores were first normalised, and then the enquiries of the relationship 
between high and low scores (as a criterior of types) on the above tests Were 
carried out with the help of technique. High and low scores were 17y^% top 
and 17;^% bottom cases. The enquiries have yielded very interesting results of the 
relationships between the personality asses.srnents. 
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70. Analysis of the Fantasies of Children* 

Mrs. MANJULA S. WARTY, Baroda, 

The purpose o£ the jiivesLigatiou is to have a closer contact with the chilJ^s 
fantasy life, with a view to analyse it, assuming that some of their problems, needs 
and attitudes may find expression through their fantasies, 

The method used is a projective (picture) test. A set of six pictures selected 
from Miss Tydia Jackson’s “hamily Attitude Test” was made use of. All the 
pictures signified situations, likely to happen in the family life of the child. 

Hundred children from four different schools in Baroda between the age 8 to 
10 years w^crc given tlie lest and were asked to formulate stories around tlieiii. 
Their response W'ere taken down verbatim. 

The data was :malysed and classified, collectively, both by cases and by occur¬ 
rences, on the basis of ‘'emotions”. The same analysis vs as carried further for 
each picture separately. Next it was analysed on the basis of "environmental cate¬ 
gories.” 

The anal 3 'sis loads to many imporlant conclusions regarding several proljleins 
of children. 'J'he fantasies directly point to .some of the topics constituting 
children's worries and anxieties, financial insecurity, parental rejection, parental 
responsibilities, peni^hment and ])ossibility of accidents or illness are seen to be 
the main problems of the child’s anxiety. 

Some of their prominent needs as need for acceptance and attention or need 
for a moral pattern etc. are discussed, along with the significance of their attitude 
towards themselves, their parents, school teacher and playmates. From these dis¬ 
cussions the helpless aiul dependent nature of childhood is seen together with the 
way in which children take their problems and face the situations. 


PSYCHOMETRY 

70A. Attitude towards Reception of Technology. 

VIDYA JOSIII, I^ucknow. 

Attitudes as a function of personalitj' structure are determined by social organi¬ 
zation, technology and system of values. The technological system represents on 
the one liand oiganizatioii of the economy of the group and on the other it reflects 
the ideal of life implicit in its culture. The latter for the most part is translated 
into the value system that operates in the group. The recaptivity to changed modes 
of technology would depend on these values as well as on the material resources 
and talents and skills available in that society. 

The paper advances the hypothesis that adoption of new techniques would 
ultimately depend upon the values rather than upon material resources and latent 
skillvS, available in the given society. 

Using the questionnaire method the present investigation explores tlie problem 
of the relative recaptivity of changing technologies by taking samples from—Rural, 
partially industrialized and highly industrialized areas. 

The analysis of data reveal distinct patterns of responses given by the three 
samples. 

In interpreting the findings the paper critically examines Psycho-Analyticnlly 
oriented (Freud-Ranse) and cultural interpretation of resistance to change. An 
explanation of the phenomena in terms of communication blocks and the rigidity 
of value system. Value system is a organization of stable prferences, choices and 
action patterns. This is upset wJien new action orientations are demanded. The 
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result is either a flight from reality or an attitude of aggressive negativism. This 
leads to conscious rejection of improved techniques and to a reversal to crude 
traditional modes of living. 


71. Construction of an attitude scale by the method of paired comparisons. 

TAPKN BANKRJKK, Calcutta. 

To asses e ntthude of Bengalees towards interstate marriage eight stales, 
S. I., Boinhay, I’unjalj, U. P., M. P., Orissa, Assam and Biluir, have been selected, 
and ariaiiged in twenty eight pairs. The opinions of 500 cultured Bengalees have 
been taken, by supplying each of them the form containing the 28 pairs of States 
and asking him to select one state from each pair, with whom lie prefers to come 
in matrimonial connection. As the scaling of this attitude is based on the method 
of paired comparisons, the proportions of jiulgnient each state received as com¬ 
pared with every other have been calculated from the preferences of these 600 
people. The proportions are then arranged in a table. This table is the propor¬ 
tion matrix. The proportions are then translated into normal deviates, from wliich 
a Z-matrix is obtained. I'rom the Z-matrix seven estimates of the scale Values 
for each state arc found. The means of these estimates for eacli state are then 
calculated. I?ach mean is multiplied by ^2. The .scale values are then calculated 
by assigning a value -OOO to the smallest scale value b}’ adding successive means 
to obtain the final scale values for all the states. 

The preferential selection of states \Nith their respective scale values is given 
below : — 


I. 

Uoinbaj' 

... 1.057 

5, 

Assam 

... -599 

2. 

Punjab 

... -919 

6 . 

M.P. 

... -288 

3. 

IJ.P. 

... -892 

7. 

Orissa 

... .130 

4. 

S.I. 

... -783 

8. 

Bihar 

... -OOO 


72. Construction of a table for estimation of item validity indices in terms of 
Davis Discrimination for Criterion groups based on Median Split. 

vS. CHATTKRJEIJ ami MANJUIyA MUKIIKRJKE, Calcutta. 

Davis Discrimination index which is the mOvSt desirable statistics for item 
analysis purposes cannot be used with small groui>s, as it makes use of the 27% 
tails of the distribution alone. Attempt was made to construct a cliart for estimat¬ 
ing the aforesaid index wlien the groups are split at the median of the score 
distribution. Method used for constructing the chart and the rationale behind it is 
discussed in detail, with the presentation of the chart. 


73. Validity Study of a College Aptitude Test Battery. 

S. CIIATTERJI and MANJULA MUKHERJER, Calcutta. 

This paper is the second report on the development of a Differential Aptitude 
Test battery for differentiating those who are suitable for the Science course from 
those who are suitable for the Arts course. The validity study of the aforesaid 
battery is presented in this part. In addition to estimating the correlations bet¬ 
ween the criterion and test scores, the correlations were corrected for restriction 
of range. Moreover a weighting system for the tests used in the battery is deve¬ 
loped for maximizing the validity. Suggestions for further improvements in the 
battery is also presented. 
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74. A Study of the Validity of a Symbol Test for differentiation of normals 
and abnormal. 


BlMAIvKSWAR DK, Muzaffarpur. 

The Aims of the Study :— 

Tile present study was undertaken with a view to exploring the possibility of 
diffcreiitrating the normals and abnornials on the basis o£ their verbal responses 
made to twelve sex symbols. These symbols were selected from Kate Franck\s 
Study entitled : Preference for Sex Symbols and Their Personality CorrelatCvS, re¬ 
ported in Genetic Psychology JMonographs, 194(). 

Six of the symbols represented male sex and the other six, female sex. All 
the symbols were ‘hnatched as cloi,ely as possible for degrees of darkness, bright¬ 
ness, area covered, techniques employed and for general aesthetic value. 

In addition to the major aim, there was also a subsidiary aim. It was sub¬ 
sequently thought that if the psychoanalytic theory a))o:it the imix^rtance of the 
sex role in personality di.sorgaiiisation had any validity, then the responses made 
to these symbols l^y normal and abnormal subjects would show characteristic diag¬ 
nostic differences. 


Samples Used :— 

A total of 187 subjects constituting three samples,—a normal, a neurotic and a 
psychotic, were tested. All the sulijects were males. 


Sample Number 

Normal 55 

Neurotic 70 

Psychotic 62 


Kinds Av. a^c. 

Sold ires & Students 21*9 

Dysthymics 38-8 

Schizophrenics 32-2 


All the subjects belonging to the two abnormal groups were cases of functional 
disorders. 

Procedure :— 

The lest was administered in the same manner as a Word Association Test 
is administered. The only difflrence was that here a set of symbols were used for 
stimuli instead of words. The symbols were presented visually by means of a 
simple tachisloscope. 

Scoring System :— 

P'our different techniques were used : 

(1) Response lime, recorded with a stopwatch, was a scoring category; 

(2) Tlie responses given by all the subjects to each of the symbols Were 
grouped together sanq^le-wisc under the category of response fluency; 

(3) All the responses given to each symbol by all the subjects were grouped 
together vsymbol-wise and coded as normal, neurotic and psychotic, as the case 
may be; 

(4) The responses to each symbol were .separately rated on a concrete-abstract 
continuum scale. 

r 

JiCAults :— 

The scored dpta were treated statistically by Chi Square, Analysis of Variance 
and t tests of significance. Among the scoring categories, only one, namely, long 
response time was found to be diagnostically significant. The other categories 
failed tp differentiate significantly the groups. 
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Tlie oUier purpose of the study was to examine the validity of the Freudian 
theory rei^ardiiig tlie active role of sex in personality disorganisation. But the 
evidence collected by this study raised grave doubts about the validity of the 
rs>choanalytic theory. 


75. A Scale Procedure for Scholastic Achievement Tests. 

A. K. GAYAN and R. K. MATHUR, Kharagpur. 

A simpler method using Cornish-Fisher-Techniqne for Normalisation of vari¬ 
ables is indicated for working out equivalent scores. The method takes into 
account the differences in the distribution of scores in the different achievement 
tests. It ai)pears to give eqinvaletit scores that are in remarkable agreement with 
values obtained otherwise by available methods, involving heavy computations. 


76. Nature of Discriminal Dispersion. 

RANJIT KUMAR MAJUMDAR, Calcutta. 

The objective of this paper is to present a picture of the psychophysical data 
emphasising the probability question, specially (it aims to study an aspect of the 
law of discriminal process i.e.) if the discriminal process of a response conform a 
noimal ])robability curve. 

In the experimental procedure the stimulus w'as visual angular extents e.g. 51°, 
53°, 55°, Gl°, 03°, 65°, 71°, 73°, 75°. Subjects were 20 in number, 400 responses 
against each stimulus angle were obtained. Moments, cuniulants, gj & gj and 
Var g,, \’ar gj were calculated. 

From skewness point 7 stimuli (55°, 01°, 63°, 65°, 71°, 73°, 75°) are unbaised 
(error not beyond 5% level) and from knrtosis point only 3 (63°, 65°, 71°) are un¬ 
biased (c'rror not beyond 5% level). Taking both aspects only 3 (63°, 65°, 71°) are 
in good compatibility of the normal shape. 


77. Construction of a Psychological Scale of Length and Deduction of Formulas 
for it. 


AMAL KUMAR MALLIK, Calcutta. 

An experiment on subjective length was conducted by the author with the 
intention of constructing a psychological scale of length. F'or this imrpose the 
fractionation method was used. Standard lengths of 50, 100, 150, 200 and 250 mm 
were tested, and six comparison lengths for each of these standard lengths were 
taken. The comparison lengths were presented (i) horizontally and (ii) vertically 
along with the oorre.sponding standard lengths, which were invariably presented 
hori/ontally. Twenty-five observers gave their judgment. 

No significant difference is found between the oBservers' judgment for (i) hori¬ 
zontal and (ii) vertical presentation of comparison lengths. From the observers’ 
judgments 51-4 mm. is found to be judged half as long as the length of 100 mm. 
This subjective length of 51-4 mm. corresponding to a physical length of 100 mm. 
is taken as the unit, and is termed 1 Lange. Similarly the subjective length cor¬ 
responding to the physical length of 51-4 mm. is regarded as half Lange. Thus 
a scale of subjective lengths has been constructed. The functional relation bet¬ 
ween the physical and psychological scales has been determined both graphically 
and analytically. Some empirical equations relating the physical length in jnm. 
to the psychological length in Liinge has also been deduced, 
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78. The extreme groups in item—analysis. 

R. K. MATIIT^R, Kharagpur. 

Tn item-analysis procedures it is customary to carr> out analysis based on two 
extreme groups only, dropping out those in the middle. Taking groups from the 
extremes sharpens the differences observed in a single item. However, this in¬ 
creasing sharpness of discrimination is more or less balanced by the jnstabilit}’’ of 
discrimination which results from including onlv the extreme groups of small sizes. 
So the problem is to find out an optimum pcjint at which llie balance between 
sharpness of discrimination and the stability in the resulting \allies is obtained. 
Kelly (1939) showed that the ratio of the obtained differences to its standard error 
is a maximum when the top gn)ups and the bottoms groups eacli includes ap])ro- 
xiniately 27 p.c. of the total gr<jnp. This 27 p.c. rule, howexer, holds for strictly 
normal distribution of Critericni Scores. The present papci invtstig.itcs what 
should I)c the comparable rule for inorderly Kon-iu^nnal di'^ll■ibutioll of criterion 
scores, a stitiiation more frequent Hian one of perfect Normal distribution. Crite¬ 
rion scores have been a^sinne<l to be distributed in I?dge\vortIi*s form of type A 
populations. Table of extreme gronp-vsixes for \arious xalucs of indices of Skew¬ 
ness and I\‘akedness have been worked out. 


79. Validity of medical student selection tests. 

snijl K. Mn'RA, Calcutta. 

Hie proiluctive \aluliiy of a battety of nine tests used in the selection of 
students in a medical collegt* has Iieeii evamiiied. The criterion was an average of 
marks in college examinations. Multiple ^egre-^sioll and ('entroid factor analysis 
methods were used. 


80. Comparative Study of Revised Goodenough Draw-a-Man Scale (Harris) and 
Phatak’s Draw-a-man Scale for Indian Children. 

PRAlMIIyA PHATAK. Raroda. 

GfiotleiioughS l)raw-a-inan Seiile has attracted a number of psyclujlogisls and 
educationists in Jndia. Sonic four years back the author has developed a new 
scoring scale wliicli has been found more appropriate Indian situation. In the 
University of IVrinnesota Dr. Harris (now at IVnnsylvania Universiiy) uas Revising 
(fOodenruigh Sewing Scale. 

Tin’s paper analyses the scoring of 300 American children of the age gniii])s 
five venrs to ten years (fifty at each level) on the unpublished Revised Goodenough 
Scale and the scale developed by the author of this paper. 

'J'he coefficient of correlation between the scorings the two scales is 0-87 
Pp; .02f)5. 

Age-wise means and standard deviations are calculated and tested for signi¬ 
ficant differences at successive age groups. Revi.sed Goodenough Scale (Harri.s) 
show\s one C.R. between nine years and ten j^ears significant beyond doubts while 
tJie remaining four are significant but less than 3. The scale developed by the 
author shows three C.R.s which are significant beyond doubt. The remaining 
two, between seven years and eight years, and eight years and nine years, are sig¬ 
nificant but less than 3. 

As the comparative study is not yet complete tentative conclusions are drawn. 

Ill*—80 
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The iuillior is grateful to I)r. Dale B. Harris for giving her an opportunity to 
work with liSin in the University of Minnesota and allowing a free use of his col¬ 
led ions of human figures drawn by American children. 


81. Table and abac based on Gaussian Curve Model for Null-Hypothesis Testing 
in a Binomial Distribution. 

A. V. vSHANMUGAM, Mysore. 

A table and an abac based on Gaussian Curve model are prepared, and pre¬ 
sented for the use of Research workers in the . field of Psychology and allied 
branches of knowledge so that one can read with the least effort the minimum 
frequency required, for different sizes of .samples, in the area of investigation to 
reject the null-hypothe.sis, at <001, -005, -Ol, -02, -Ofi, and *10 levels, formulated on 
a sample of frequences of binomial type. 
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Abstracts 


I. On analytis of Beam and Slab floors. 

K. K. liANKRJKK aud M. M. liASOIvK, 

Analysis for Built-up Slabs presented in an earlier paper is extended to obtain 
distribution characteristics for beam and slab type floor system for concentrated 
loads. 

Ill a built-up slab longitudinal joints between the precast imils act us hinges 
and the .units themselves are taken as rigid bodies in so far as transverse liendmg 
is concerned. The solution re.sults in sharp changes of .slope at the joints. The 
present attempt is to restore continuity of slope by the provision of joint moments 
in the transverse direction. A set of simultaneous equations are formed on the 
basis of compatible joint slopes and the solution provides the relation between the 
joint moments and the joint reactions. 

Since in this case the slab is flexible the deflection of the edge of a unit due 
to joint reaction is considered. Similarly, the contribution of joint moments to 
the deflection of edges are also taken into account. These two conditions alter the 
equations for deflection previously obtained. 

The direction of moment required for the continuity is obtained from a prior 
knowledge of deflection profile, but the difference in moments at the two edges 
being small is not considered to cause any twist to the unit. 

The distribution characteristic for deflection obtained theoretually compare 
favourably with the observed value.s, obtained tliiough experiment conducted on a 
model. 


2. Possibilities of the Activities of A Hydrological Organisation. 

A. P. BHATTACHARYA, Roorkee. 

'J'he need of a full-fledged hydrological organisation has been stressed for India 
with her growing hydrology con scion sne.ss as also a development programme of 
multi-purpose river valley and minor irrigation projects involving detailed hydro- 
logical studies. Paucity of sufficient and continuous data has always been felt to 
be a stumbling block in such studies. Various phases of the' data have been set 
forth. These include precipitation, runoff,' floods, groundwater, infiltration, evapora¬ 
tion and interception, sedimentation, quality of water. Their importance and pro¬ 
posed metliods for the initiating of the recording of .systematic observational data 
have also been given. It is sugge.sted that the setting up of such an organisation 
is sure to go a long way in the proper appraisal and utiIh.alion of potential water 
resoqi:ces of the country whose supplies are limited. 
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3. Long term peak rates of flow by maximum likelihood method. 

JM. 1>AN0HAN(; anil V. P. AGGAkWAL. Poona. 

JI\cirol()^^i-^l.-. have iu ailed higher and TipptilGs ICxlreine Value Theory for 
e-»lnnnliiiK the 50-\ear, l()0-\ear, etc. return periods^ expected niaxiinuni flow rates 
111 rivers Iroin the nhixiinuni How rales observed aiiiniallx over a limited number of 
\ears. 'idle two ct.nsiaiils in the probability expression 


tor the tail vhstribiitioii ware evaluated b\ equating tlie lirst Uvo inomeiUs or their 
like. AUernati\el\, tlie expression is given a linear form 

X n (1/u) log log T/(T~ 1) (2) 

and sonu' ap|)roxiinaie procedures of measuring the reliiru periiKls (T; of the 
ob"er\ed Ilow rates have been postulated. The T measures and the corresponding 
How rales are then a\aileil for estimating the two constants b\ tlie method of least 
squares. 

A jirocedure aiming lo obiain beiier idrua'cnt estimates ha‘- been emi>lo\ed in ibe 
jiaper. Tlius, tlie two constants in (I) are now estimated by maximising'the ]n'o- 
liability of tlie Joint oecurrent'e of ibe n \ears ())>served annual maximum How rates, 
'file maximum likelihood esiiniates so arrivecl later of the expected peak :ates of 
desired long term return perio<1» are toiiiid heller precise tlian others. The estmia^ 
lion procedure is aLso seen to be relatively less inert lo one or two missing values 
including tlie highest observed. 


|r 


4. Some relay*operated flip-flop circuits—I. 

R. PARvSIlAL) and T. vSINGII, New Delhi. 

Tour new circuits of relay flip-floji have been devised. The circuits use single 
coil relays with the sinijde iionnal-make, normabbreak or break-before-inake con¬ 
tacts. 

Working details of these circuits are described. Tlie circuits are simple to 
adjust and are stable iu operation. 


S« Some relay-operated flip-flop circuits—II. 

R. PARSHAD and T. SINGH, New Dellii. 

Tliree new circuits of relay fliji-flop have been devised. The circuits Use single 
coil relays and simple relay contact*-. 


6 A multipurpose meter using bridge rectifier. 

I). P. CIIAKRABARTY, Agra. 

This paper describes tlie design and construction of a niiiltipurpose instrument 
for the ineasurenient of current, voltage, power and power factor by utilizing a 
I)ridge-rectifier circuit along with the vacuum lube metering arrangement. Cur¬ 
rent or voltage iiieasurement is simpler and can be measured by different means. 
Particularly the measurement of powtT and powerfacior by tliis method has advan- 
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lagc?> oxer other types that it due^ not introduce too inucli error due to irequency 
aiul waveforms. Tlie meter can function at higher frequeiicie.s also. Tlie measure¬ 
ment of phase angles near to 90° by means of metal rectifier as half or full wave 
was shown by Prof. G. H. Rawcliffe and C. JF. Browusey (Ref :—J.I.PC.K., Vol. 95, 
Pt. II No. -14, April, HM8). Here also the rectifiers are use<l to measure phase 
angles, but in a different inaiimr. 'J'he inslrunient as a pouer measuring device 
may be made extremely sensitive and it can be use<l tor measuring very l(nv p»)wer 
by Using step-up current transformer in the load circuit. 


7. Effect of waveform on relay testing. 

R. N. GANGUlvV, Calcutta. 

It Is important tliat the waveform of test current should be as nearly sinusoidal 
as possible particular!} for llie tests of high imj)edance relays. CuiTcnt operated 
indiu'tion relays are inir])osel\ designed xxith a limited magnetic system in order 
to prodiu'e an inverse time cbaraclcrisiie ami thus Uie core becomes salurateil even 
with moderate overcurrent. The outstanding feature of the above is that tlie 
uaveturm is more ])eaked than the sin wave and usually contains a i>roniinent third 
hanuoni<’. A reduction of torcpie max be produced b\ a sliiftiiig of the fundanieii- 
tal and liarmonics of current in the disc with respect to the correspoiuling com¬ 
ponents of Jlux. 'J'lie usual effect of dislorleil waveform is therefore to slow the 
operation of relay if the waxeforni is not sinusoidal. Thus the actual operating 
lime under condition of fault will be shorter tliaii that indicated by lest. 

Ivlectric power sxstem in our country have grown to such an extent that in 
order U> maintain satisfactory discrimination all relax s must be fiuidaiiientally 
aecurate. 

Ill this paper, the author discusses the resulls of experiments carried out with 
distorted current \va\eforni. These results are carefully interpreted in the i>aper 
with a view to presenting satisfactory solution to this problem. 


8. Electronic Instruments in Gas Turbine Research. 

I 

D. BANKKJEli and vS. C. MUKIlKRJHli, lluwridi. 

The paiHT deals with the development of t-omc new lilcclronic luslrunieiits for 
measuring temperature, speed of rotation and torque in connection with the Re¬ 
search Programme on Gas Turbine Development at the Bengal Itngineering College. 
Ill this papftr a brief .suniniar\- of other forms of available instruments liave also 
been outlined and their comparative utility analysed with those of the instruments 
developed under the programme. P'or measurement of R.P.M. and torque pulse 
technique has been used whereas a selective amplifier has been used for tempera¬ 
ture measurenieul. The work done so far has lieen restricted to a laboratory scale 
although the commercial aspects of these instruments have been given due con¬ 
sideration. 


9. Magnetic meaauremenU at Power, Audio and Radio frequencies : (A resume 
of recent methods). 


J. K. CHOXIDHPRY, Calcutta. 

Magnetic iiieasurements with alternating inductions in the core include the 
niea.stireinents of the core-loss and the a.c. permeability. While wattmeters may be 
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iitjud for the determination of the core-loss, a.c. bridge methods are suitable for 
tlie nieasureineiits of both the core-loss and the permeability. 

The non-linearity in llie relation between B and H in a magnetic core and the 
exlrciiicly low power-factor of the magnetic sample at high inductions in the core 
introduce llie chief complications in magnetic measurements. Modery low-loss 
allo}s and powder cores present highly complicated nieasureiiieiit problems. 

Wattmeters with proper connections may be made to indicate the true power 
absorbed by the core. But, in measurements with the a.c. bridges,—which are 
extensively used at high audio frequencies and radio frequencies,—balance is obtained 
only for tlie fundamental component of voltage; the true core loss has to be com¬ 
puted alter suitable corrections for the harmonic losses in the components asso¬ 
ciated with the magnetic core. Due to the iioii-Hnear B-II relations, even with 
sinusoidal inductions in the core, the magnetic core acts as a harmonic generator. 
The true core-loss at fundamental plus harmonic frequencies can be determined 
from the bridge balance conditions at fundamental frequency only after proper cor¬ 
rections have been applied for the harmonic oliniic loss in the. external circuit of 
tlic magnetic core. A core supplied with sinusoidal lliix absorbs power at funda¬ 
mental frequency from tlic supply source, part of which it absorbs as fundamental 
frequency core-loss, part as harmonic frequency core-loss and the rest is dissipated 
harmonic ohmic loss in the external series circuit. 

The paper reviews the various methods used at present in the light of the above 
noted peculiarities and complications of. the magnetic core as a circuit element; 
sj^ecial emphasis in the discussions have been given on the suitability of tw^o 
re(’ently published techniques, e.g. the lilcctrostatic Wattmeter and the Bridged-T 
Network in rlieir respective fields of measurements. 


10. Analysis of a Particular Servo^system. 

II. B. MOHANTI, Kharagpur. 

A serv o-sy.stem witli two nonlinearities such as Backlash and Deadspace in 
series is considered. With these nonlinearitics the physical behaviours of the 
second-order and the third-order servo-systems have been studied. Special atten¬ 
tion has been given to the analysis by analogue computer. Theoretical analysis by 
non-linear transfer function is put forward to predict the condition of stability and 
this lias been verified by the analogue computer. Optimum design criterion is 
employed on these non-linear systems to obtain the oplimiuii values of the para- 
nieters involved for the best performance and this has been achieved by analogue 
computer. 


11. The Dielectiric Properties of Copal Ester. 

G. N. BHATTACHARYA and A. K. SEN, Calcutta. 

The dielectric properties of copal ester have been measured over a wide range 
of temperature and frequency viz., from 25°C to 160®C and from 400 c/s to 300 kc/s. 
The dielectric loss-temperature and permittivity-temperature curves exhibit the 
typical characteristics of a polar liquid in the anomalous dispersion range. The 
power factor as well as the loss curves beg^i to rise from about S0®C. The loss 
maxima for 1 kc/s, 10 kc/s, 50 kc/s, 100 kc/s and 300 kc/s arc more or less of 
the same value while for 400 c/s it is slightly higher. .The range of temperature 
over which these i)eaks are distributed is about 42®C. The striking feature of 
these loss curves is their unusually broad peaks. The dielectric constant curves 
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are also flat. The nature of all lliese curves indicates the effects of distributed 
relaxation time in the copal ester molecule in a greater degree. 

The application of Debye's equation for obtaining the size of the rotating unit 
lias revealed an interesting fact. The obtained size of 1*5^ is much less than 
the actual size of the resin molecule, which therefore can not be ascribed as its 
rotor. But the value of the rotor size so obtained exactly coincides with the 
effective radius of the hydroxyl group. In fact the presence of hydrox>l groups in 
this resin has been actually confirmed from its infrared absorption spectra by the 
presence of the characteristic absorption i>eak of hydroxyl groups at 2-72/i. This 
fact tends to suggest that as in ester gum, which is a similar glycerol ester of 
rosin, the hydroxyl groups—and not the large molecules of copal esters are pro¬ 
bably tlie actual rotating units of this resin in the electric field. 


12. A comparative study of the performance of a harmonic generator with sine 
wave drive and rectangular pulse drive. 

K. S. PATKIv and B. M. B \NI?RJKK, Calcutta. 

The performance of a Class C Harmonic generator wdth respect to sine wave 
drive is -limited at most to the fourth or fifth order harmonics. Higher onler 
harmonics require a correspondingly small angle of flow and the driving powder 
increases very rapidly as it becomes smaller. Rectangular pulse drive, as can be 
conveniently supplied by a blocking oscillator, does not suffer from this disadvan¬ 
tage. Theoretical calculations have been presented for both types of drive. I'lie 
peak current flow in the tube has been assumed one amiDere, and the amplitudes 
of all harmonics up to the sixth, together with the d.c. component have been tabu¬ 
lated for different fractional periods (d/T) of flow. For rectangular pulse, the 
drive voltage is a little greater than the grid base and positive swing. The sine 
wave drive voltages, for different (d/T) ratios, for the tube type QQI? 06/40, is 
given for comparison. 


13. The effect of rapid fading on the measurement of the angle of arrival of 
the downcoming radio waves from the ionosphere. 

vS. vS. BANRRJER and P. K. MUKHRRJEK, Bnnaras. 

The phase difference method of determining the angle of arrival of dowiicoming 
radio waves involves the measurement of the phase lag betw'eeii the waves arriv¬ 
ing fit two similar parallel horizontal diixjle aerials separated by a known distance, 
situated at equal heights above the ground. The. signals from the two aerials are 
fed to two separate superheterodyne receivers with a common oscillator, having 
similar characteristics in respect of amplification and phase rotation. The output 
from, the two receivers are then fed to the opposite pairs of deflecting plates of a 
cathode ray oscillograph, on the screen of wliich phase elUp.ses are obtained due 
to the phase djfference existing between the e.m.f.’s developed due to the signals 
at the two aerials. If the inputs to the C.R.O. be of the same amplitude the 
major axis of the resulting ellipse will be inclined at 45® to the horizontal. The 
phase difference between the two signals is calculated from such ellipses from 
which the angle of arrival is determined. 

In order to satisfy the above condition the two aerials should be kept at close 
vicinity. But to avoid the interaction between the aerials they cannot be kept 
beIo\y a limiting distance between them. Further, as the sensitivity of the above 
method is directly proportional to the aerial spacing it would be desirable to keep 
the difitance "between the aerials large. Paring rapid fading, however, even vfh^n 
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tlie spriciiig is kept of tJje order of one wavelength, the aerials will be in non- 
lioinogeiieous field at any particular instant and the outputs from the receivers will 
jMissess unequal amplitudes. Consequently the major axis of the ellipses will not 
he iiu lineal at A method has been suggested therefore for determining the 

forrert ph.ase difference even when the major axis of tlic ellipse is inclined at 
It lias hecn shown that tlie correct phase differences may be obtained either 
by the intercepts of tlie ellipses on the 45*^ radials from the origin or the perpendi¬ 
cular distance between tJie tangents to tliese ellipses which are parallel to the 45^ 
tadials. The uielhod has been exi)eriinentally verified and correct angle of arrival 
lias been determined. 


14. Three phase electronic oscillator for the power supply at low and high 
frequencies, 

S. S. BANERJEK and A. B. BHA'ITACHARYA, Banaras. 

An electronic wattmeter designed for (be measurement of low and high power 
was Used for the measurement of power consumed in a balanced load circuit at 
j)OWcr frequency connected to the three phase power supply system. The effect of 
the as\ inmelry in such a system was discussed in one of our previous papers 
(Proc. Iml. Sci. Cong. Part III Abs. 1959 p. v553-554). In order to study the per¬ 
formance of such 'i wattmeter at higher freciiiciicles a three phase siipi>ly at such 
frequencies is necessary. An electronic three phase oscillator was therefore 
designed for the above purpose, tlu* details of uliicli arc communicated in the pre¬ 
sent paper. 

The electronic oscillator designed essentially consists of (i) Three identical 
amplifier s 3 \sleni (ii) A frequency determining and phase shifting network, and 
(iii) An amplitude limiting and phase shifting device. The phase shifting device 
consisted of the conventional single mesh R^C network. It can be shown that such 
oscillators inherently generate oscillations at two fre(iueneics, one at high and llie 
Ollier at the low^ or audio frequeticv regions. As a matter of fact, oscillations at 
both the frequencies are maintained simultaneously as the miniinuin gain required 
for maintenance of the two oseillations is llie same. It is, therefore, necessary to 
suppress one of tlie oscillations for jiroper functioning of the system. A compara¬ 
tive study of the various methods available fur sii])pressjjig the R. F. mode of 
oscillaticms shows that they are not always suitable in practice as either asymmetry 
is produced in the different phases of the output or tlie load circuit of each of the 
amplifiers lias to be changed suitably. Therefore, the present method has lieen 
a<lopted ill wliich a frequency seiisitiw feedback loop is iiilroduced in eac'h atage 
of the oscillator. At high or radio frequency the circuit connections are such that 
the feedback is sufficiently negative to reduce the gain of the R. F\ mode below 
the value required to sustain the oscillations, and at low or A. F. mode of oscilla¬ 
tions, the feedback loop is so designed that it introduces a phase shift to deve¬ 
lop sufficient positive feedback and thus audio oscillations are maintained With 
considerable amplitude. Pure waveform ma}' be obtained by maintaining the sym¬ 
metry of the three identical stages and selecting the load for operating the valves 
just above the critical gain condition. 


IS. Crosstalk in T.D.M. Systems for Cables and Lines. 

J. DAS, Kharagpur. 

Performances of Time-division multiplex systems on cables and lines have be¬ 
come of recpTit interest due to the requirements of telemetering, data transmission 
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and electronic exchanges' Crosstalk characteristics of P.S.M., P.L.M. and 

P.P.M. have been analysed here with special reference to tlieir application on lines. 
It lias been shown that for practical values of channel separation; P.P.M. gives the 
best crosstalk attenuation and P.S.M. has a crosstalk attenuation better than that of 
P.L/.M. or P.A.M. For large values of chauiiel separation, P.P.M.—C.T. ratios vary 
as t Va j whereas the C.T. ratios in all other systems vary as tVi* l^itt in P.S.M., 
due to the simultaneous 'modulation of the height and the width of the received 
differentiated pulses, the C.T. ratios tend to be very large as the channel separa¬ 
tion increases. Due to tJie [X)ssibilities of interference from scJjoes on Ihies, the 
system to be used has also to be less susceptible to this type of impulse noise. 


16. Horizontal Polar Diagrams of a Microwave Paraboloidal Reflector in the 
Fresnel and Quasi-Fraunhofer Regions. 


S. S. BANFRJTvF, K. K. DRY and A. P. 


KURSHRKvSTHA, Varanasi. 


The observations fur polar diagram of a microwave paraboloidal reflector is 
usually taken in the Fraunhofer region as tbe power received in that region is 
independent of the distance from the exciting feeder or the pick-up receiver. For 
an average test-site, however, it is not always possible to take obserwalioiis in the 
Fraunhofer region w'hich starts from a fairly long-distance from the aerial system. 
It has been, therefore, found necessary to investigate the difference in the polar 
diagrams of such aerial system in the <lifferent regions around the paraboloid. The 
horizontal polar diagrams have, therefore, been drawn fur a inicrow^ave paraboloidal 
reflector fed with a single lialf-wave folded dipole in the Fresnel and quasi- 
Fraunhofer regions. 

These polar diagrams w'crc compared with the tlicorctical jxilar <liagrams which 
can be obtained in the Fraunhofer region for the same aerial system. It has been 
shown that contrary to the common assumption, the lower limit of the region in 
which the polar diagrams show striking similarity to that in the Fraunhofer region 
extends to a much lower limit than that of the quasi-l'raunhofer region. 

It has been thus concluded that in an average test-site the polar diagrams 
may be drawn for the true represeutaton of the radiation patterns well within the 
Fresnel’s region. 

It is incfaentally shown that such a paraboloidal reflector with the Yagi-array 
feed gives a much higher gain in the polar diagrams obtained with a folded dipole 
feeder, without increasing the lialf-power beam-width angle of the polar diagrams. 


17. Metallurgy of Process of dressing and Sulphur Treatment of Lead Bullion. 

S. SARKAR, Tundoo. 

The major portion of the dross consistts of the entangled bullion. Experiments 
have been carried out with encouraging results at the Tundoo Smelter of Mes.srs. 
Metal Corporation of India Ltd. From the results obtained, it seems that the 
addition of Rosin in dressing operation yields better metallurgical operative effi¬ 
ciency but taking into overall consideration of both metallurgical and economical 
efficiency, the use of return Blast Furnace granulated slag will be advisable. 

81 
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18. A new method for the production of nodular iron. 

A. K. SI?AL, Huwrah. 

Ill the im‘sent nielliud an allenipt has been made lu produce iiodufar iron from 
Indian pi^^^ iron using MgCl. and/or NaCl mixed with suitable amounts of Calcium- 
vSilicide as a reducing agent. ^Microscopic examinatioiis have sliown llial a certain 
amount of iiodulisation is possible with either MgC). or NaCl but a better result 
is obtancd In using a mixliirc of MgClj ami NaCl in suitable proportions. 

The impoitaiit advantages of iliis method are : 

(i) No explosion hazards, 

(li) Indigenous materials can be used, and 
(iii) Less costly. 


19. Some aspects of martensitic transformation in dopper-aluminium alloys. 

RAJliNDRA KUAIAR and V. JJALAvSl'liRA^^IANlAN, Ihmaras. 

The salient features of martensitic transformation ol^served in the present inves¬ 
tigation on copper-aliiniiniuiii alloys containing respectively 14-00 and 14-50% 
aluminium are : 

(a) The transformation progresses (i- by nucleation at new sites and (ii) by 

simultaneous slow isothermal growth of existing martensite plates. 
Slow isothermal growth of iiiarteiisile has also been pre\iuiisly oliserved 
by other workers. 

(b) Afarlensite plates nucleate preferentially at pin lioles. 

(c) Some of the martensite plates pass right througli oLlier plates I\ing in 

their path. 

(d) Martensite plates cross grain boundaries without any change in direction 

of growth. 

(e) An irregular network of markings appears after tlie onset of martensitic 

transformation. These markings were less prominent in the case of 
the 14-507o fiHoy. 


20. Problems encountered in hydrogen distillation process for the production 
of heavy water. 


I^KEPAK GUPTA, Bombay. 

A 14 ton per year heavy w^ater plant is under construction at Naugal, as a part 
of the multipurpose fertilizer-cumdieavy water project. The plant uses the hydro¬ 
gen distillation process for the production of heavy water. Although it was realised 
as early as in 1942 that distillation of hydrogen was one of most attractive processes 
for the industrial scale production of heavy water, it took nearly 10 years to solve 
the peculiar and unusual problems associated with the handling of bulk hydrogen 
at extremely low temperature, before Uie process could be transferred from a bench 
scale apparatus to an industrial plant. 

The present article summarises some of the major problems encountered in a 
typical hydrogen distillation process. Methods used to solve the problems and 
tests carried out to select suitable materials and equipment for tlje process are 
discussed and conclusions based on results of these tests are presented. 
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21. Mechanism of Corrosion Inhibitive Action of Pigments. 

A. K. CHAliDHURY and S, C. SHOMK, Calcutta. 

'J'he inlubilive action of red lead and litharge pigments and paints (pigment-t- 
linseed oil) against the corrosion of steel has been studied. In the investigation 
on the corrosion of steel in de-aerated aqueous extracts of the above meiitiuned 
paints and pigments, it is found that, in general, the corrosion of fUccl is reducetl 
in the absence of oxygen. Ivitharge pigment and paint, and red lead paint have 
shown remarkable inhibition. The ijolential/time curves obtained in those cases 
Indicate that the corrosion is under cathodic control. The view that only the oxi¬ 
dizing compounds prevent corrosion in absence of air is not found tenable in the 
case of litiiarge wliich represses corrosion reactions to a great extent without 
itself being an oxidizing agent. It appears that the corrosion inhibitive substances 
resulting from the degradation and hydrolysis of the red lead paint iu Water, 
can retain their protective action on steel in the absence of oxygen. 


22. Development of Supersulphated Cements from Indian Blast Furnace Slag. 

KISHAN L\Tv, vS. K. CHOPRA and N. K. PATWARDHAN, Roorkee. 

Supersulj:)Iiated Cements are special type cjf Slag-Cements characterised by 
low-heat of hydration and resistance to llie attack of sulphate and dilute acid 
solutions. Ther.e cements are used in mass concrete constructions, marine struc¬ 
tures aiul chemical industries wliere general conditions do not allow the use of 
normal poitland cement and otlier s])ecial cements. 

The possibility of development of supersulphated cement using Indian iron 
blust furnace slag is being invtsligated. About thirty test samples of this type of 
cements were prepared by intimately mixing the finely ground granulated blast 
furnace slag (70-80%), gypsum or anhydrite (12-5—25-0%) and porllaiid cement 
clinker or lime (1*5—5-0%). In view of shortage of natural anhydrite in India, 
artificial anhydrite was preixired by dehydrating gypsum at various temperatures 
and used in the mixes. 

Results of investigation obtained so far sliow that following are the optimum 
compositions for attaining best strength. 



I 

II 


Per cent 

Per cent 

Granulaled Slag 

78-3 

70-0 

GypvSuni AnhyUrite (Sytitlietic) 

16-5 

250 

Portland Cement Clinker 

5-22 

50 


28 days compressive strength of 1:3 cement sand mortars and concretes (mix 
proportion 1 : 6 cement-aggregate) was of the order of 6,000 p.s.i. 

The inineralogical examination of set cements is being carried out. 


23. Dephosphoriaation of Alloys in Hydrogen. 

B. CHATTRRJIiK, Howrah. 

In continuation of our work on the dephosphorisation of alloys in hydrogen, 
studies have been made of the removal or otherwise from powdered samples 
(40 mesh) of three iron-phosphorus alloys, I, II, and III with 1*98, 5 18 and 9-46% P 
resi)ectively on heating at lOOO^C for varying periods of time in flowing 
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liydrogeu containing 1-20 per cent by volume of moisture. The alloys have been 
prepared by adding powdered ferropliosphorus to uiolteii Anuco-iron. The phos- 
jjhorus contents of samples II and HI have been found to decrease from 5-18 to 
4-43 ijer cent and from 9-46 to 8-66 per cent respectviely in 40 hours treatment 
with moist hydrogenat lOOO'^C while very little dephosphorisation has been found 
to take place in tlie case of sample I(P, 1-98%). These observations are in agree¬ 
ment with those reported previously in that these indicate that there is probably 
a limiting phosphorus content, below which dephosphorisation with hydrogen is 
rendered somewhat dilTicult. An examination of the niicro-slructuret> of the treated 
and the untreated samples also lead to the same conclusion. TTirther work on the 
dephosphorisation of alloys in hydrogen is in progress. 


24. The behaviour of liquid drops falling through liquid media in the Stokesian 
region. 


K. B. MATHUR and F. II. GARNUR, Calcutta. 

A study has been made of the f.ictors which affect the critical diameter jit 
which the transition from .stagnancy to circulation occurs in a liquid drop falling 
through a liquid medium. The study is confined to immiscible systems and to the 
Stokesian region (Re. No. <t-0). 

The critical diameter has been found lo be independent of the vi.scosity of the 
two jihases and to depend ui>on the density difference and the intcrfacial charac¬ 
teristics of the system. For systems where the molecular properties of the com- 
ixmenls are such that a monomokcular film is formed at the interface, the critical 
dia. varies as the .square root of intcrfacial tension, while for other systems it was 
found to vary as the sciuare of interfacial tension. The dependence of critical dia. 
on tlie character of the surface layer is supported by experiments in which a surface 
active agent was added to the systems. 

A new form of drop distortion where the upi>er .surface of the drop folds 
inwards causing a cavity to appear at the top of the drop, lias been observed for 
certain systems and an explanation for the caving phenomena has been proposed 
in terms of the hydrodynamic forces acting at the drop surface. Certain other 
systems were found to give the ‘tailing’ form of distortion which was first reported 
by Arnold (1). It has been found that whether drops of a certain system tail, cave 
or remain spherical is determined by the intcrfacial ten.sion and the Re. No. at 
w'hich the onset of circulation occurs. 


25. Studiec on th« design and performwee of ejector as a pump in slurry 
reactor for Fischer-Tropsch and related synthesis. 

A. K.. MITRA, D. K. GUHA and A. N. ROY, Kharagpur. 

The present paper describes the design and performance of an Air-Ejector 
employing the driving fluid as air in the pressure range of 40 lbs. to 115 lbs. per 
sq. inch ab.solute and covering a wide range of operating conditions by means 
of interchangeable nozzles. 

The following design factors .such as (1) Area Ratio, (2) Pressure Ratio, (3) Pro¬ 
jection ratio i.e. the distance between the forcing nozzle end and the commence- 
nteht of the parallel throat of Uie diffuser body divided by the diameter of the 
. d^dser, (4) Mass Ratio i.e. ratio of the mass of entrained fluid to that of fhe 
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entraining fluid, were varied over a wide ronge to arrive at the optimum values. 
I'he dimensions of the jet pump which gave efficient performance are 

1. Diameter of diffuser throat —Dj 

2. Length of diffuser throat— 

3. Length of diffuser outlet—12>7Dx 

4. Length of pump from nozzle outlet—20*7D, 

5. Di.stance of nozzle outlet from diffuser throat—Variable between '-fD^to SD^ 

6. Convergence angle of diffuser entrance—Well rounded 

7. Divergence angle of diffuser outlet—10° 

8. Diffuser exit diameter—3Dy 

It was found that for an optimum projection ratio of 1*9 the suction developed 
was maximum for all ranges of area ratios varying from 18 to 232 in five steps. 
In this set up an area ratio of 169 was found to give maximum mass jatio. 

Extending the results obtained for Air—Air System an efficient ejector for 
liquid-gas system has been designed and incorporated in a Slurry Reactor for 
Fischer-Tropsch and Related Synthesis. 


26. Zone Refining of Lead. 

R. P. AGARWAL, S. V. SURYANARAYANA and H. N. DAS GUPTA, Dhanbad. 

The zone-refining technique has been developed very recently. Its application 
for purification purpose, however, is restricted to materials (elements or compounds) 
in which the impurity shows appreciable difference between the liquid and solid 
solubilities at the point of .solidification and thereby gives favourable segregation 
coefiicient. lii fact, for zone purification, the solubility of tlie impurity in the liquid 
phase should be greater than that in the solid phase and under such condition 
a low segregatif)!! coefficient is obtained. This latter condition is essential for the 
separation of one element from the other by the zone-refining technique. 

It transpires from literatures that the metallurgists have been making wider 
applications of this technique and that this is being employed for the purification 
of lead also. With a view to ascertaining the conditions under which it is feasible 
to cause maximum segregation of silver and other impurities in the moving molten 
zone, sample lead bars have fjeen subjected to this refining technique under diverse 
conditions of temperature and .speed of zoning. The results, so far obtained, go 
to show that there is always impurity gradient along the bar, although the con¬ 
centration of silver is greater at the end of zoning. Further work on this is in 
progress. 


27. Problems encountered in hydrogen distillation process for the production of 
heavy water. 


D. GUPTA, Bombay. 

A 14 ton per year heavy water plant is under construction at Nangal, as a part 
of the multi purpose fertilizer-cum-heavy water project. The plant uses the 
hydrogen distillation process for the production of heavy water. Although it was 
realised as early as in 1942 that distillation of hydrogen was one of most attractive 
processes for the industrial scale production of heavy water, it took nearly 10 years 
to solve the peculiar and unusual problems associated with handling of bulk hydro¬ 
gen at extremely low temperatures before the process could be transferred from a 
bench scale apparatus to an industrial plant. 

The present article summarises some oi the major problems encountered in a 
typical hydrogen distillation process. Metliods used to solve the problems and tests 
carried out to select suitable materials and equipment for prnrm nrr 
and conclusions based on Results of Jthese tests 
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28. Statiatical Quality Control Technique* in Textile Manufacture, 

S. B. CHOUDHURI, Calcutta. 

This paper deals with the successful application of the principles Statistical 
Quality Control in all the different branches of Textile Industry namely (a) Batch¬ 
ing, (b) Blowing, (c) Preparing and cutting, (d) Carding, (e) Spinning, (f) Weaving, 
(g) Finishing and (h) Inspection departments. 

Quality control method has also been found useful in controlling unproductive 
time and waste percentage from machines. 


29. Facilities of technical training in Independent India. 

J. N. BASU, Calcutta. 

Existence of the Science of F'nginecring and Engineering practices in India 
from the ancient time is evident from Asoke pillars, the Taj and many other 
unique structures, without evidence of any training centre. The technical training 
began in the year 1825 with the starting of the Industrial School in Calcutta and 
Bombay that turned into the Bengal Engineering College, Sibpore and the 
Engineering College, Poona. Subsequently came into existence the institution in 
Madras, Roorkey and V.J.T.I., Bombay in the 19th century. All the remaining 
Engineering Colleges came into being in the 20th century. 

Indu.strialised countries of the world did not initiate technical training very 
much earlier, nor had they any special tradition; still they advanneed much ahead 
of India. The colo.ssal backwardne.ss of India in Engineering and Technology is 
analysed. 

Table 1 shows the development of technincal training from Independent India. 
Training facilities are greatly enhanced for different cadres. Quantitative advance¬ 
ment is, no doubt, achieved. But little is known about the quality; evidently 
there stands no administrative control on All-India basis to enforce a minimum 
standard. 


TABEE 1 


Year 


Number of Institutions for graduate | 
training. 

Annual intakes ... ... } 

Number of Institutions for training | 
(Diplomas). 

Annual intakes ... ... j 

Number of Institutions for training! 
Subordinates in Industrial train¬ 


ing centres. 

Annual intakes 

Ratio of. annual intakes of diplo- 
" mas to graduates. 

Rat^fr.qf annual intakes of diplo- 
suhordihiftes to gjraduotes. 
of Is'nnual outturns, diplo- 
s|^^^.. & <subondin^ to graduates. 


1947 

I 1950-51 

1955-56 

1957-58 

1960-61 

Target 


i 49 

64 

83 

90 

2900 

i 4119 
! 86 

5614 

115 

9600 

157 

12915 

187 

1 

3700 i 

1 

1 5903 

1 51 

10484 

53 

16000 

87 

• 

25000 

1.27 

6221 

1.43 

8121 

1.87 

13522 

1.87 

30030 

l.«3 

4-4 » 

1 2-95 

3-32 

3-09 


• •• 

1 5-0 

5-8 

8.04 











